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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma no (¢u3uKe Ha ypOBHE OCHOBHOrO OOLIEro oOpa30BaHMs COCTaBJIEHA HA
OCHOBE TOJIO)KEHU M TpeOOBaHMU K pe3yJbTaTaM OCBOCHHA Ha YIIIYOJIEHHOM YpOBHE
OCHOBHOU oOpa3oBartelibHOM mnporpammel, mnpeacraBieHHbix B GI'OC OO0, a Ttakxke c
yuéToM (enepanbHON paboueit mporpamMmbl BocnuTanus W KoHuenuuu mnpenojaBaHus
yueOHoro npeameta «Dusuka.

Copeprxanue NporpaMMbl MO (PU3MKE HAMPABIECHO HA YJOBJIETBOPEHUE MOBBIIIEHHBIX
3aMpocoB O0yYarOUIMXCsl, CTpPEMSIIMXCA K 0Oojee IIIyOOKOMY OCBOEHUIO (DU3UUECKUX
3HaHMM, M Ha (QOpMHUPOBAHME ECTECTBEHHO-HAYYHOM TI'PaMOTHOCTH oOyvaromuxcsa. B
nporpaMme No (PU3MKe YYUTHIBAIOTCA BO3MOXKHOCTH y4e€OHOTO NpeIMETa B peau3aluu
tpeboBanuii ®I'OC OOO k maaHUPYEMbIM JTUYHOCTHBIM M METANpEIMETHBIM Pe3ysibTaTaM
0oOy4YeHHMsI, a TAK)KE MEXKIIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEAMETOB Ha
YpOBHE OCHOBHOT'O 00I11eT0 00pa30BaHusI.

[Iporpamma no ¢u3MKe ycTaHABIMBAET paclpenesieHne yueOHOro Marepuaia 1o rojiam
oOydeHust (1O KjaccaMm), MpeajaraeT MPUMEPHYIO MOCIIEI0BATEIbHOCTh H3YUYEHUS TEM,
OCHOBAaHHYIO Ha JIOTMKE pa3BUTHUS NPEAMETHOTO COAEpKaHUS M YYETE BO3PACTHBIX
OCOOCHHOCTEH 00yYarOIINXCS.

[Iporpamma mo ¢usuke pa3paboTaHa C LEIbIO OKa3aHUS METOAMYECKOW IMOMOIIH
YUUTENIO B CO3/IaHUU paboyeil mporpaMMbl 0 y4eOHOMY MPEIMETY.

®uzrka SBISETCA CUCTEMOOOPA3yIONIUM JJii €CTECTBEHHOHAYYHBIX  Y4eOHBIX
NPEIMETOB, TMOCKOIbKY (HU3MUYECKHE 3aKOHBI JIEKaT B OCHOBE IIPOIECCOB U SIBJICHHI,
U3y4aeMbIX XUMUEH, OMosiorueid, actpoHoMuel u Gpusndeckoil reorpadueit, BHOCUT BKJIaa B
€CTECTBEHHOHAYYHYI0 KapTHHY MHpa, TMPEJOCTaBIsAeT Haubosee siICHble 0O0pa3libl
NPUMEHEHUs] HAy4YHOTO METOAa MO3HAHUSA, TO €CTh Croco0a MOMY4YeHUs! JOCTOBEPHBIX
3HaHUU O MUDE.

OpnHa U3 rIaBHBIX 3a7a4 (pu3nueckoro o0pazoBaHus B CTPYKType 0011ero oopazoBaHus
COCTOMT B (POPMHpPOBAHMM ECTECTBEHHO-HAyYHOW TPaMOTHOCTH M HHTEpeca K HayKe Yy

00yJaromuxcs.

N3yuyenne ¢u3nku Ha YrIIyOJIEHHOM YPOBHE IMpeArojiaracT yBEPEHHOE BIIAJICHHUE
CJICTYIOIITUM U KOMIIETEHTHOCTSIMH, XapaKTePU3YOIIHMHU CCTCCTBEHHOHAYYHYIO
I'PaMOTHOCT:

HAy4YHO OOBSICHATH SIBJICHUS,

OIICHMBATh M IOHUMAaTh OCOOCHHOCTH HAYYHOT'O UCCIIEI0BAHMUS;

MHTEPIPETUPOBAThH JAHHBIE U UCIIOJIB30BATh HAYYHBIE 10KA3aTEIbCTBA JIJISl TIOJIYUYEHUS
BBIBOJIOB.

Ienu m3yueHnus Gu3NKA HA ypOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs OMNpEeTeHbI B
Konnenuuu mpenonaBanust ydeOHoro mpenmera «®Duszmka» B 00pa3oBaTeNbHBIX
opranm3anusax Poccuiickoit ®@enepamnnu, peaan3yonux OCHOBHBIE 00Ieo0pa3oBaTeIbHbIC
NporpaMMmsbl,  yTBEpKAEHHOW pemenueM Koiutermm  MUHUCTEpPCTBA  MPOCBEUICHUS
Poccuiickoit @enepanuu (mporokon ot 3 nexkadpst 2019 r. Ne T[TK-48H).

Lenu n3ydenust pu3UKN Ha YTIIYOJIEHHOM YPOBHE:

pa3BUTHE MHTEpPECAa W CTPEMIICHHUs] OOYUYAIOMIMXCA K HAYYHOMY H3YYCHUIO TPUPOJIBI,
Pa3BHUTHE X MHTEIUIEKTYaJIbHBIX U TBOPUYECKHUX CITOCOOHOCTEH;

pa3BUTHE TPEACTABICHHN O HAy4YHOM METOJe TO3HaHUA U (HOPMHUPOBAHHE
HCCIIEIOBATEIBCKOT0 OTHOILIEHHS K OKPYKAIOIIUM SIBIICHUSIM;

dbopMHUpOBaHNE HAYYHOTO MHPOBO33PEHUS KaK pe3yiabTaTa M3y4EHUS OCHOB CTPOCHUS
MaTepuu ¥ PyHIaMEHTATbHBIX 3aKOHOB (PU3HKHU;

dbopMupoBaHNE YMEHUN TMPUMEHSATh (PU3MUECKHE 3HAHUS M HAay4HbBIE JOKA3aTEIhCTBA
JU1s1 OOBSICHEHUS OKPYKAIOIIHUX SBICHUM;

dbopMupoBaHUE TIPEACTABICHUA O POk GU3HKHU ISl PA3BUTHS APYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTUH;

pasBUTHE MPEACTABICHHMA O BO3MOXHBIX cepax Oyaymieid MpoQecCHOHATBHOM
NEATEeNIbHOCTH, CBSI3aHHOM ¢ (DU3UKOM, MOATOTOBKA K JajdbHEHIIEMY OOYYEHHIO B 3TOM
HaIpaBJICHUH;



(opMHUpOBaHME TOTOBHOCTH K JajbHEHIIEMY HU3y4YEHHIO (U3UKUM Ha YIrIIyOJEHHOM
YpPOBHE B paMKax COOTBETCTBYIONIMX Mpoduiiel 00ydeHUs Ha yYpOBHE CpEIHEro oOIIero
oOpa3zoBaHus.

JlocTrkeHue 3THX ILeJed MporpamMmbl MO0 (PU3MKE HAa YPOBHE OCHOBHOI'O OOILIEro
oOpa3zoBaHusl 00ECIIEUNBACTCS PEIICHUEM CIEAYIONIUX 3a/1ay:

MpUOOPETEHHE 3HAHUI O TUCKPETHOM CTPOEHHUM BEIIECTBA, MEXaHUUYECKUX, TEIIOBBIX,
AJIEKTPOMArHUTHBIX U KBAHTOBBIX SBJICHUSX;

MPpUOOpPETeHNE YMEHUN aHAIM3UPOBATh U OOBICHATh (PU3MUECKUE SBJICHUS HAa OCHOBE
M3YYEHHBIX (PU3HMYECKUX 3aKOHOB M 3aKOHOMEPHOCTEN;

OCBOCHHE METOJOB pEHIeHUs] pacuy€THBIX W KA4eCTBEHHBIX 3a/ad, TPeOYIoImuX
CO3JaHUsl M MCMOJIb30BaHUS (DU3UUECKUX MOJENeH, BKIIOYas TBOPYECKHUE M IPAKTUKO-
OpUEHTUPOBAHHBIC 3a/1a4H;

pa3BUTHE UCCIEIOBATENbCKUX YMEHUMN: HAOIIOJaTh SBJICHUS U U3MEPATh (PU3NYECKHE
BEJIMYUHBI, BBIIBUTATh TUIIOTE3bI U Mpe/iarath SKCIepUMEHTaIbHbIE CIIOCOObI X MPOBEPKH,
IUIAHUPOBATh U TMPOBOJMUTH OIBITHI, 3KCIEPUMEHTAJILHBIE HCCIEJI0BAaHUS, AHAIU3UPOBATH
NOJIyYE€HHBIE TAHHBIE U JeJIaTh BHIBOJbL

OCBOEHHE TPUEMOB paboThl ¢ MHGOpMaleill (QU3NYECKOTO COAEpKaHMs, BKIHOYAs
UHPOPMAILIMIO O COBPEMEHHBIX JOCTHXKEHUSX (DU3MKH, HHTEpIpETalusi U KPUTHYECKOE
olleHMBaHue UHGOPMALIHH;

3HAKOMCTBO €O cepamu npodeccHoHaIbHON NeATeIbHOCTH, CBA3aHHBIMU C (PU3UKOM,
Y COBPEMEHHBIMU TEXHOJIOTUSMH, OCHOBAHHBIMH HA JIOCTHXKEHUSIX (PU3NUECKON HAYKH.

Ha wusyuenue ¢usuku (yrayOn€HHBIM YpOBEHb) Ha YPOBHE OCHOBHOTO OOILETO
obpazoBanus orBoautcs 340 vacos: B 7 kinacce — 102 yaca (3 yaca B Henenwo), B 8 kiacce —
102 yaca (3 uwaca B Hegemwo), B 9 kmacce — 136 uacoB (4 uaca B HEACHIO).



COIEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOIIET0 MHUPA.

®dusnka — HayKa 0 IpuUpoje. SABICHUS TPUPOBI (IIEMEHTBI COAEPIKAHUS,
BKJTIOYAIOIINE MEXIpeAMETHbIE CBsi3u). Dusnueckue sSBICHUS: MEXaHUYECKHUE,
TEIUIOBBIC, JICKTPUUECKNE, MATHUTHBIE, CBETOBBIC, 3BYKOBHIC.

®uznyeckue BeIUYUHBL. PazMepHoCTh. EnuHUILBI (DU3MUECKUX BEIMYMH.
N3mepenue ¢usnueckux BenuyuH. OtanoHbl. dusmueckue npubopsl. llena
nenenus. [lorpemnocts u3mepenuit. [IpaBuna Ge3omnacHoro Tpyaa npu padore
¢ 1abopaTtopHbIM 000pyI0BaHuEM. MexayHapoiHas cucreMa equuull. [lepeBos
BHECUCTEMHBIX eAuHuIl B equHuibl CU.

Kak ¢wusuka u japyrue e€cTECTBEHHBbIE HAayKH HW3y4alOT MPUPOY.
EctecTBeHHO-HayuHBI METO/ MO3HAHUS: HAOJIOJICHUE, TOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIJBM)KEHUE THUIIOTE3, DJKCHOEPUMEHT IO TPOBEPKE THIOTES,
oObsicHeHre HaoOmogaeMoro sBiaeHus. Onucanue (QU3NUECKUX SBJICHUN C
IIOMOIIBIO MOJIEJIEH.

Jemoncmpayuu.

MexaHuyeckue, TEIJIOBbIE, JJICKTPUUYECKUE, MAarHUTHBIE, CBETOBBIC,
3BYKOBBIC SIBJIICHUSI.

dusnyeckrue TPUOOPHI U MPOIeAypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM U
U (GPOBBIM TPUOOPOM.

Jlabopamopnuie pabomot u onvimot.

Omnpenenenue 1EHbI IeIEHUS IIKaJIbl U3MEPUTEITHLHOTO MpUdopa.

N3mepenne pacCTOSTHUN.

N3mepenue momaau 1 o0bEmMa. MeTo1 naneTku.

N3mepenue BpeMeHu.

N3mepenne 00bE€Ma KUIKOCTH U TBEPAOTO Tea.

Onpenenenue pa3MepoB MalbIX Tell. MeTo psSaoB.

[IpoBeneHue wuccienoBaHUs MO MPOBEPKE TUIOTE3bI: AAIBHOCTH MOJETA
HIapyKa, MyIeHHOTO0 TOPU30HTATIBHO, TeM OO0JIbIIe, YeM OOJIBIIIE BHICOTA ITyCKa.

Pa3znen 2. IlepBoHayajibHbIe CBeJIEHHSI 0 CTPOCHHHU BelecTBA.

CrpoeHue BellecTBa: aTOMbI U MOJIEKYJIBI, UX pa3Mepbl U Macchl. OMbITHI,
JOKa3bIBAIOIIME TUCKPETHOE CTPOECHUE BEIIECTBA.

JIBukeHne dactul BemlecTBa. CBS3b CKOPOCTH JBUKEHHS YACTHI[ C
TeMriepatypoii. bpoyHnosckoe asmxkenue. {uddysusa. BzanmoneiicTBrue yacTuil
BEIIECTBA: MPUTSXKEHNE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSIHMS BEIIECTBA: CTPOCHUE Ta30B, KUJIKOCTEU W
TBEPABIX (KPUCTAJUIMYECKHUX) Tel. B3auMOCBsI3b MEXy CBOMCTBAMU BEUIECTB B
Pa3HbIX arperatHblX COCTOSIHUSAX M MX aTOMHO-MOJIEKYJISIPHBIM CTPOCHHEM.
Oco0eHHOCTH arperaTHbIX COCTOSTHUN BOJIBI.

Jemoncmpauuu.

Hab6mronenre OpoyHOBCKOTO JIBHIKCHHUS.

Ha6monenne nuddysun.

HaGmronenne ~ sBiIeHWN,  OOBACHSIONIUXCS  TPUTSDKCHHEM — WIIH
OTTAJIKMBAaHUEM YaCTHI BEIIECTBA.

Jlabopamopnuie pabomuvt u onvimeot.

Ouenka JuaMeTrpa aroMa METOJAOM psiAoB  (C  MCHOJIb30BAHHUEM
doTorpaduii).

OnbIThI 10 HAOIOJIEHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.



OnbITHI O OOHAPYKEHUIO JEUCTBUS CUIT MOJIEKYJISIPHOTO TPUTSKEHUS.

Paznen 3. JIBukenue u B3anMoaeiicTBUe TeJl.

Mexannueckoe naBwxkeHue. Ilyte u mepememienue. PaBHOMEpHOE U
HepaBHOMepHoe JBuxkeHrne. CBOOOAHOE MaJIeHHE KaK MPUMEpP HEPAaBHOMEPHOTO
nerokeHud teil. CkopocTth. CpeliHsIsi CKOPOCTh P HEPABHOMEPHOM JBHXKEHUH.
Pacy€r nyTu ¥ BpeMEHU IBUKEHUS.

I'paduku 3aBUCHMOCTEW BEIWYMH, OMMCHIBAIOIIMUX ABUXKeHUe. OO0mue
MOHATHUS 00 OTHOCUTENBHOCTH JABWXKEeHUs. CIIOXKEHUE CKOpPOCTeM sl Ted,
JBHOKYIIIMXCS TTApaJIJIEIbHO.

SBnenue MHepUUU. 3aKOH MHEpUUH. B3ammoneicTBue Ten Kak MpUYUHA
U3MEHEHUSI CKOPOCTU JBWXKEHMSI Teil. Macca Kak mMepa MHEPTHOCTU Tejla B
NOCTynaTebHOM JIBMKEHUHU. [lnoTHOCTh BemecTBa. CBSA3b IUIOTHOCTH C
KOJMYECTBOM MOJEKYJI B efuHuile 00bEma BemiecTBa. CMeCH UM CIUIABBI.
[ToBepxHOCTHAS M JTMHEWHAS INIOTHOCT.

Cuna kak xapakTepucThKa B3auMoeicTBus Tea. Cuia ynpyroctu v 3aKOH
I'yka. I3mMepeHue Cuibl ¢ MOMOIIBIO JUHAMOMETpPA. SIBIICHUE TSATOTEHUS U CHUJIA
TsokecTd. Cuia TSKECTH Ha Jpyrux IulaHerax. Bec Tena. HeBecoMocTb.
Ciio’)keHue Cuil, HalpaBJICHHBIX MO OAHOM mpsiMoi. PaBHOJEWCTBYIOIIAsT CHUJL.
Cuna tpenusi. TpeHHE CKOJBXKEHUSI U TPEHHUE MOKOs, BSI3KOE TpeHue. TpeHue B
NPUPOJIE U TEXHUKE.

Jemoncmpayuu.

HaGmoneHne MexaHM4ecKoro JIBMYKCHUS Tea.

N3mepenmne ckopocTy MPSIMOJIMHENHOTO ABUKCHUS.

HaGmronenve siBieHUs: HHEPIIUH.

HaGmronenne u3meHeHus CKOPOCTH MPU B3aUMOICHCTBUM TEIl.

CpaBHeHUE Macc MO B3aUMOJIEHCTBUIO TEIL.

CrnoxeHue cuJil, HallpaBJIEHHBIX 110 OJHOM MPSMOM.

Jlabopamopnuie pabomot u onvimot.

Omnpenenenne CKOPOCTU PAaBHOMEPHOTO JABUKEHHS (IIapuKa B KHIKOCTH,
MOJIEITIN DIIEKTPUUYECKOTO aBTOMOOMIIS U TaK Jiajee).

Omnpenenenue CpenHe CKOPOCTU CKOJBKEHHS Opycka WIM IIapuka IO
HAKJIOHHOM IIJIOCKOCTH.

Ornpenenenue mIOTHOCTH TBEPIOTO TENA.

OnbITEI, AEMOHCTPUPYIOIINE 3aBUCHMOCTH pacTsHKeHHUsS (IedopMariumn)
IPY>KUHBI OT IPUJIOKEHHON CHUJIBI.

OnbIThL, IEMOHCTPUPYIOUIUE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBKEHUS OT
CHUJIbI JABJICHUS U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHue TBEPABIX TeJl, KMIAKOCTE U ra3oB.

HNasnenne. Cuna naBneHus. CnocoObl YMEHBIIEHUS € yBEIMYCHUS
naBieHus. JlaBiaeHwe ra3a. 3aBUCHMOCTh JaBlieHHWA Ta3a OT OOBEMa w
temnepatypsl. [lepenaya naBineHus TBEpABIMHU TENAMHU, KUIKOCTIMHU U Ta3aMHU.
3akoH [lackans. [TneBMaTHYeCKre MalIUHBI.

3aBUCUMOCTh  JABJICHHUS  KUJAKOCTH OT TJIYOWHBI  TIOTPYKEHUS.
Iunpocratnuecknii mapamokc. CooOmarommecs: cocyabl. [mapaBmuyeckue
MexaHu3Mbl.  lMcnonb30BaHWE  BBICOKMX ~ JABJIEHUA B COBPEMEHHBIX
TEXHOJOTHSAX. Y CTPOMCTBO BOAOIIPOBOAA.

ATtmocdepa 3emnu u atMocepHoe AaBieHue. [I[puuuHbl cyecTBOBaHUS
Bo3ymrHON 00omouku 3emumn. Onbit Toppuuennu. M3mepenune atmocepHOTro
JABIICHUs. 3aBUCUMOCTb aTMOC(EpHOro AaBiEHUS OT BBICOTHI HAJl YPOBHEM
Mops. [Ipubops! aig u3mMepenus: aTMOC(hEepHOro J1aBJICHHUS.



JlencTBue KUAKOCTM W Ta3a Ha TMOTPYKEHHOE B HUX  TEJO.
BoitankuBaromass  (apxumenoBa) cwia.  3akoH  Apxumena.  YcCIoBuUE
BO3HUKHOBEHHUSI  BBITAJKHUBAIONICH  (apXUMEIOBOM) CWIbI, MOATEKaHHUE.
[IimaBanue ten. Bo3ayxoruiaBaHue.

Jemoncmpayuu.

3aBUCUMOCTD JIaBIICHUS ra3a OT TEMIIEPATYPHI.

[Tepenava naBneHus KUJIKOCTHIO U Fa30M.

Coobmiaromuecst COCYIbl.

I'mppasinueckuii npecc.

[IposiBnenue neicTBus aTMOCPEPHOTo AaBICHUS.

Cudon.

3aBUCUMOCTb BBITAJIKMBAIOIIEH CHIIBI OT OOBEMa MOrpyXKEHHOU B
KUJIKOCTh YACTH TeJa U TJIOTHOCTHU KUJIKOCTH.

PaBeHCTBO BBHITAJIKMBAIOIIIECH CUJIBI BECY BEITECHEHHOM KUJIKOCTH.

VYcinoBue miaBaHusl TeN: MJIABAHUE WM MOTPYKEHHE TENl B 3aBUCUMOCTHU
OT COOTHOIIICHUS TJIOTHOCTEMN TeJa U JKUAKOCTH.

Jlabopamopnuie padbomot u onvimot.

HccnenoBanne 3aBUCMMOCTH Beca Tejia B BOJIE OT 00bEMa MOrPyKEHHON B
KUJIKOCTh YaCTH TeJa.

OnpeneneHue  BBITAJKUBAIOLICH  CUJIbI, JICHCTBYIOIIEH HaA  TeJO,
NOTPY>KEHHOE B KUJIKOCTb.

[TpoBepka HE3ABUCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, IEUCTBYIOIICH HA TEJIO
B JKUJIKOCTH, OT MACCHhI TeJa.

OnbITel, JOEMOHCTPUPYIOLIME 3aBUCHUMOCTh BBITAIKHABAIOLIECH  CHJIBI,
JEUCTBYIOIIEH Ha TENO B KUAKOCTH, OT 00BbEMa MOTPYXKEHHOW B KHUAKOCTH
YacTH Tejla U OT INIOTHOCTH KUAKOCTH.

KonctpyupoBanne apeomeTpa WJIM KOHCTPYMPOBAaHHUE JIOOKHM U
onpenesieHne e€ rpy30n01bEMHOCTH.

Paznen 5. PaboTra 1 MOIIHOCTB. JHEPrus.

Mexanndeckass pabota nisi  CWJI, HaMpaBiICHHBIX BIOJb JIMHUU
nepemenieHusi. MoIHOCTb.

[IpocThie MeXaHU3MBI: phIYAT, BOPOT, OJIOK, TOJUCIACT, HAKJIOHHAs
IUIOCKOCTh, HOXHUYHBIM MexaHu3M. MomeHT cuibl. PaBHOBecue peluara.
[IpaBuno momentoB. [IpuMeHeHue mMpaBuia paBHOBECHS phluara K OJIOKY.
«3onmotoe mnpaBuio» MexaHuku. KIIJ mnpocteix MexanuszmoB. IIpocTsie
MEXaHHU3MBbI B OBITY, TEXHUKE, )KUBBIX OpraHU3Max.

Mexannyeckass 3Heprus. KuHernueckas M IOTEHLMAIbHAs DSHEPTHUS.
[IpeBpaiieHue OOHOTO BHJIA MEXaHMYECKONM HSHEPruM B JPYyrol. 3akoH
COXpPaHEHHUS U IIPEBPAILECHUS SHEPTUU B MEXAHUKE.

Jemoncmpauuu.

[IprMepsl IPOCTBIX MEXAHU3MOB.

Jlabopamophuie pabomot u onvimot.

HccnenoBanue yciioBui paBHOBECHS pblyara.

Nsmepenne KII/] HaK1OHHOM IIIOCKOCTH.

N3yuyenue npaBuiia peraara Jis MOABHKHOTO M HETIOJBUKHOTO OJIOKOB.

Omnpenenenune KITJI moaBmkHOTO U HEMTOABHKHOTO OJIOKA.

Onpenenenne pabOTBI CHJIBI yOPYTOCTH TIPH TMOABEME TPY30B TpHU
MIOMOIIIY MOJABMKHOTO OJI0Ka.

N3ydenne 3akoHa COXpaHEHHS] MEXAHUYECKON SHEPIUU.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOI'PAMMEI 110 ®U3UKE HA VYIJIVBJIIEHHOM YPOBHE
OCHOBHOI'O OBIIEI'O ObPA3OBAHUA

N3yuenne (usznku Ha YpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs HAMPaBICHO Ha JOCTIKEHHE JUYHOCTHBIX,
METaNpeIMETHBIX U IPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMUYHOCTHBIE PE3YJIBTATBI

B pesynbrate u3ydenus (uU3MKKM HAa YpPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHus y oOydaromierocss OyayT

c(hopMUPOBaHBI CJIEAYIONINE JIMYHOCTHBIC PE3YJIbTATHI B YACTU:

e I)nampuomuuecxkoz2o éocnumanus:
IPOSIBJICHUE WHTEpPEeca K UCTOPUHM U COBPEMEHHOMY COCTOSTHUIO POCCUUCKON (PM3UYECKON HAYKH;
IIEHHOCTHOE OTHOIIICHHUE K JOCTH)KCHUSM POCCUUCKUX YUEHBIX -(DU3UKOB,;

e 2)epaxcoanckozo u Oyxo8HO-HPAGCMEEHHO20 60CHUMAHUA:

TOTOBHOCTh K aKTUBHOMY yYaCTHIO B OOCYXKJEHUU OOIIECTBEHHO 3HAYMMBIX U ATHYECKUX MPOOJIeM, CBSI3aHHBIX C
IPaKTUYECKUM MMPUMEHEHUEM JOCTHKCHUN (PUBHKY;

OCO3HAHHE BAXXHOCTH MOPAJIbHO-3TUYECKUX MPUHITUIIOB B IESITEIIBHOCTH YUYEHOTO;

e 3)acmemuueckozo 60CRUMAHUA.

BOCIIPUSITUE ACTETHYECKUX KadyecTB (PU3MUECKOW HayKu: €€ TapMOHMYHOI'O MOCTPOEHHUSI, CTPOTOCTH, TOUYHOCTH,
JTAKOHUYHOCTH;

e 4)uennocmu HayuHO020 NOZHAHUA:

OCO3HAHHE IICHHOCTH (PU3MYECKON HAayKH KaK MOIIHOTO HWHCTPYMEHTAa IO3HAHHWS MHpPA, OCHOBBI PAa3BHUTHS
TE€XHOJIOTUH, BAXXKHEUIIIEH COCTABIISAIONICH KYJIbTYPHI;

OpPUCHTAIMSl B JEATCIBHOCTH HA COBPEMEHHYIO CHCTEMY Hay4YHBIX TIPEJICTABICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS TIPUPO/IBI;

pa3BUTHE HAYYHOM JIFOOO3HATENBHOCTH, HHTEPECA K UCCIEA0BATEIBCKON IESITEIbHOCTH;

e S)popmuposanusn Kynbmypel 300p06bs U IMOUUOHATILHO20 O1A2ONOTIYUUA:

OCO3HAHHE IIEHHOCTH 0€30mMacHOro oOpasza >KM3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHUPE, BAXKHOCTH MPABHII
0e30macHOro MOBEJEHUSI Ha TPAHCIIOPTE, HA JOPOraX, C JIEKTPUYECKUM W TEIUIOBBIM OOOpPYAOBAaHHEM B JIOMAITHUX
YCIOBUSIX;

c(hOpMHPOBAHHOCTh HaBbIKa pedIeKCHHU, TMPU3HAHKWE CBOETO IMpaBa Ha OMMOKY M TaKOTO Ke MpaBa y APYroro
YEJI0BEKa;

e 6)mpyo0o6ozo eocnumanus:



aKTUBHOE yYacTHE B PEIICHUMU MPAKTUYECKHUX 3a7ay (B paMKax CeMbH, 00pa3oBaTeIbHON OpraHU3alluu, ropoa,
Kpasi) TEXHOJIOTUYECKOU U COLIMAIbHOM HAMPaBICHHOCTH, TPEOYIOIMX B TOM YUCIIE U (PU3NUECKUX 3HAHUM;

WHTEpEC K MPAKTUYECKOMY U3YUECHUIO Mpodeccuil, CBI3aHHbBIX C (U3UKOIT;
o 7)IK0J102U4ECKO20 60CNUMAHUA:

OpUEHTAIMSl HA NpUMEHEHHE (PU3NUECKUX 3HAHUM JUIs peIIeHHs 3aJad B O0JacTU OKpPYXKalIIeH Cpelbl,
TJTAHUPOBAHUSI TIOCTYIIKOB U OIIEHKH UX BO3MOXHBIX IMOCIECTBUM I OKPYKAIOIIECH CPEIbl;

OCO3HAHHUE II100aILHOTO XapaKTepa KOJIOTHYECKUX MPOOJIEM U MyTEH UX PEIICHHUS;
e 8)aoanmavuu K u3MEeHAIOUWUMCA YCI06UAM COUUAILHOU U RPUPOOHOU CPEObL:

NOTPeOHOCTHh BO B3aWMOJICHCTBUM MPU BBITIOJTHEHUU UCCIETOBAHUM U MPOEKTOB (DPU3UUECKON HAMpPaBICHHOCTH,
OTKPBITOCTh OIBITY ¥ 3HAHUSIM JPYTUX;

MOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTUUYECKYIO JICATEIbHOCTb;

noTpeOHOCTh B (POPMUPOBAHUU HOBBIX 3HAHUHN, YMEHUN (POPMYIUPOBATH WUJIEU, TIOHATHS, TUIIOTE3bI O (PU3UUECKUX
00BEKTaX W SBJICHUSX;

OCO3HaHUE JIePUITUTOB COOCTBEHHBIX 3HAHUHN U KOMIIETCHTHOCTEH B 00J1aCTH (PU3HKH,

TJTAHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETEHUN HOBBIX (DM3UUYECKUX 3HAHUM;

CTpeMJIEHHE aHAJIU3UPOBATh U BBIABISATH B3aUMOCBSI3M IMPHUPOIBI, OOMIECTBA M SKOHOMHKH, B TOM YHCIE C
UCIIOJIb30BaHUEM (PU3MUECKUX 3HAHUM;

OILICHKAa CBOMX JIEHCTBUM C yUETOM BIHSHUS HA OKPYKAIOIIYIO CPEIy, BOZMOXKHBIX TTI00ABHBIX MOCTIEACTBUH.

METAINPEJMETHBIE PE3YJIBTATbBI

B pesynbTaTe ocBOoeHHS MporpamMMmbl 1Mo ¢GU3MKe HAa YPOBHE OCHOBHOTO 00Iero obpazoBaHus y oOydaromerocs
OyxyT cpopMHUpOBaHbl MeTanmpeAMeTHbIE Pe3yJbTATDbI, BKIIOYAIOLUINE [03HABATCIBHBIC YHHBEPCAIbHBIC yYCOHbBIC
JCHCTBHS, KOMMYHHKATHBHBIC YHHBEPCATbHBIC YUCOHBIC IEHCTBUS, PEeryISTHBHBIC YHHBEPCAIBHBIC YUCOHbIC IEHCTBUS.

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUSA
Ba3oBble JJoruueckue JelcTBUA:
BBISIBIIITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA O0BEKTOB (SIBJICHUN), KIIACCH(UIIUPOBATDH HX;
BBISBIIITh 3aKOHOMEPHOCTH W TPOTUBOPEYMS B pacCMaTpuBaeMbIX (akTax, ITaHHBIX M HaOJIOJCHHSIX,
OTHOCSIIHXCS K (PU3NUSCKUM SBIICHHSM;
BBISBIIITh TPUYMHHO-CJICICTBEHHBIC CBSI3U MPU M3yYCHUH (U3UYCCKHUX SBICHUN W MPOICCCOB, JCIATh BHIBOABI C

HCIIOIb30BaHUEM JSAYKTUBHBIX U MHAYKTUBHBIX YMO3aKJITIOUCHHH, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS3AX (HDU3UICCKHUX
BEJIMYUH;



CaMOCTOSITEILHO BBIOUpATh CIOCOO perieHust yuyeOHou (usznueckoit 3agaun (CpaBHEHHE HECKOJIBKUX BapUAHTOB

pelieHus, BbIOOp HauboJee MOIXOAIIETO C YYETOM CaMOCTOSTENIbHO BhIJICJICHHBIX KPUTEPUEB).
Ba3oBble uccienoBarejibckue AeMCTBHS

HCIIOJIb30BaTh BOIPOCHI KaK UCCIIEI0BATEIbCKUNA HHCTPYMEHT MMO3HAHUS,

MIPOBOJIUTH MO CAMOCTOSITEIbHO COCTaBJICHHOMY IIJIaHY OMBIT, HECJIOXKHBIN (PU3NUECKUIN IKCTIEPUMEHT, HEOOJIBIIIOE
Uccie10BaHue (PU3NYECKOTO SBJICHUS;

OIICHUBAaTh HAa NPUMEHUMOCTh M JIOCTOBEPHOCTh HMH(POPMAIMIO, TOJYYCHHYIO B XOJE WCCJIEJIOBaHUSA WU
IKCIIEPUMEHTA;

CaMOCTOSITEILHO (OPMYJIUPOBATH O0OOIIEHUS W BBIBOJABI 1O pe3yibTaTaM MPOBEAEHHOTO HAOIIONCHUS, OMbITA,
UCCJIEI0BAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JajibHeHIee pa3BuTHE (GU3HMYECKUX TPOIECCOB, a TaKKe BBIJIBUTATh
MIPEATNIONIOKEHUS 00 UX PA3BUTHH B HOBBIX YCIOBUAX U KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

MPUMEHATHh Pa3JIMUYHbIC METOJbI, HHCTPYMEHTBI M 3alpOChl MPU MOUCKE W OTOOpe MHQPOPMAIUU WIH JAHHBIX C
y4€TOM MPEJTIOKEHHON yueOHOM (hU3NYEeCKOoM 3aauH;

aHANIM3UPOBATh, CHCTEMATH3UPOBATh U HWHTEPIPETUPOBATH HWHGOPMAIMIO pPa3IWYHBIX BUIOB U  (opm
Npe/ICTaBIICHUS;

OLICHMBATh HAAEKHOCTh WHGOPMAIMU TIO KPUTEPHUSM, MPEMIOKEHHBIM YUYUTENeM WIH CHOPMYITUPOBAHHBIM
CaMOCTOSITEIIHHO;

CaMOCTOSTEJILHO BBHIOUPATH ONTHUMAIBbHYIO (OpMY MpeACTaBICHUS WH(DOpPMAIMK U WILIIOCTPUPOBATH pelllaeMble
3aJlayu HECJIOKHBIMH CXEMaMU, JUarpaMMaMu, MHON TpaUuKoi 1 UX KOMOMHAIUSIMHU.

KoMMyHnKaTHBHBbIE YHHBEPCAJIbHbIE YUeOHbIe NelcTBHS:

B X0JIe 00CYXKIeHHs y4eOHOro MaTepuana, pe3yabTaToB Ja00opaTOpPHBIX PabOT W MPOEKTOB 3a/1aBaTh BOIPOCHI IO
CYIIECTBY OOCYKJaeMOW TEeMbl W BBICKA3blBaTh WJCH, HAICJICHHbIC Ha pEIICHUE 3aJauydl W TOJICpKaHHe
0J1aroke1aTeIbHOCTH OOIIEHUS;

COTIOCTABJISITh CBOU CYXACHUS C CY’)KICHUSIMU JPYTUX YYACTHUKOB JIMajora, 0OHApy>KUBATh Pa3jINdnue U CXOACTBO
MMO3UIIHH;

BBIPA)KATh CBOIO TOUKY 3PEHHS B YCTHBIX U TUChbMEHHBIX TEKCTAX;

MyOMUYHO TPEACTABIATh PE3yJIbTAThl BBIMOJHEHHOTO (U3MYECKOTO OMbITa (PKCIEPUMEHTa, HCCICIOBAHMS,
MIPOEKTA);

MOHUMATh W WCIIOJIB30BaTh MPEUMYIIECTBA KOMAHAHOW W WHIWBHIYAIBHOW PaOOTHI MPH PEIICHUH KOHKPETHOM
busznueckoi mpooIeMbI;



MPUHUMATH 1€ COBMECTHOM JESTEIbHOCTH, OPTraHU30BBIBATH JIEUCTBUS MO €€ JNOCTHUKEHHUIO: paclpeieisTh
poJIH, 00CYKIIaTh MPOIECCHI U PE3YIbTAaThl COBMECTHOM PabO0ThI, 000011aTh MHEHUSI HECKOJIBKUX JTHOJIEH;

BBITIOJIHATH CBOKO YacTh Pa0OTHI, JOCTUrasi KAYECTBEHHOT'O pe3yJibTaTa 10 CBOEMY HAIPaBICHUIO U KOOPAUHUPYS
CBOM JICHCTBUSI C APYTUMU WiICHAMU KOMaH/IbI;

OIICHMBATh KAaueCTBO CBOEr0 BKJIaJla B OOIIMI MPOAYKT MO KPUTEPHUAM, CAMOCTOSTEIBLHO C(HOPMYITUPOBAHHBIM
y4aCTHUKAMU B3aUMOJICHCTBUS.

PeryasiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIEe 1eHCTBHS
Camoopranusanus:

BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX M YYEOHBIX CUTYALMSIX, TPEOYIOLIUX JIJISl pelieHus PU3NYECKUX 3HAHUM;

OpPUEHTUPOBATHCS B PA3IMYHBIX MOAX0JAX MPUHATUSA pEelIeHUH (MHANBUIAYaTbHOE, IPUHATHE PEIICHUs B TpYIIIe,
NPUHSITHE PEUICHUH TPYNIIOi);

CaMOCTOSITEJIbHO COCTABJIATh AITOPUTM pelleHUs (U3MUECKOW 3aJjayd WM IJIaH HMCCJIEJOBaHUS C Y4ETOM
UMEIOIIUXCS] PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh Mpe/ijlaraéMble BAPUAHTHI PEIICHHUI;

JieNaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, IMOLMOHAIbHBIN HHTEJICKT:

JaBaTh aJICKBAaTHYIO OLICHKY CUTYallMH U MPEJIararth IjIaH €€ U3MEHEHMS,

OOBSICHATh IPUYUHBI JOCTHKEHUSI (HETOCTHKEHUS) Pe3yIbTaTOB JEATEIbHOCTH, 1aBaTh OLIEHKY NPUOOPETEHHOMY
OIIBITY;

BHOCUTb KOPPEKTHBBI B JIEATENBHOCTb (B TOM 4YHCIE B XOJ BBINOJIHEHHUS (U3UYECKOTO HCCIEIOBAHMS WM
IPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENICTB, W3MEHHUBIIUXCA CUTYallMi, YCTAaHOBJEHHBIX OIIMOOK, BO3HUKIIMX
TPYAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIOBUSAM.

CTaBUTh ce0s1 HA MECTO JPYroro 4ejaoBeKa B XOJl€ CIOopa WM JUCKYCCHUH Ha HAy4yHYIO TEMY, IOHUMaTh MOTHBBHI,
HaMEpEHHUs U JIOTUKY APYIoro.

pU3HaBaTh CBOE MPaBO Ha OMIMOKY NMPHU PEIICHUH (PU3NYECKUX 3a7a4 WIHA B YTBEPKICHUIX HA HAyYHbIE TEMbI U
TaKo€ e IPaBo IApyroro.

INPEAMETHBIE PE3YJIBTATBI

K koniy oOyueHuss 6 7 Kaacce TpPEAMETHbIE pe3yJlbTaTbl Ha YriayOJEHHOM YpPOBHE JIOJKHBI OTPAXKaTh
c(hOpPMHUPOBAHHOCTH y 00YUYAIOIIUXCS YMEHHI:

WCIIOIb30BaTh MOHATUS: (PU3UUECKHME M XUMUYECKHE SIBIICHMS, HAaOJIOJIEHHE, SKCIEPUMEHT, MOJEIb, TUIOTE3a,
EAVHUIIBI (PU3NIECKUX BETUYHMH, aTOM, MOJICKYJIa, arperaTHhIE COCTOSIHUS BeIecTBa (TBEP0E, JKUIKOE, Ta3000pa3Hoe),



MEXaHUYECKOE JBM)XECHHE (paBHOMEpPHOE, HEPABHOMEPHOE, MPSIMOJIMHEWHOE), TPACKTOPHUS, PaBHOACHCTBYIOIIAS CHUII,
nedopmarus (ynpyras, miacTuyeckas ), HEeBECOMOCTh, COOOIAIOIIHUECS COCY/IbI;

YBEPCHHO pas3nuyath sBICHHS (IU(Qysus, TEIUIOBOC IBIXCHHC YACTHIl BEIIECTBA, PABHOMEPHOC ABIKCHHE,
HCPAaBHOMCPHOC [BIDKCHHE, HHEPLs, B3aMMOJCHCTBHE TeN, PaBHOBECHE TBEPIBIX TENl C 3aKPEIIEHHOW OCBHIO
BpAIlCHIS, Iepefada JaBICHUs TBEPABIMU TEIaMH, XKHAKOCTSAMU U ra3aMH, aTMOC(CPHOC NABICHHC; IUIABAHHC TElL,
MPEBPAILCHUS MEXAHUYECKOW HSHEPruu) IO ONHCAHUI0 HX XapaKTEpPHbIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SBJICHUE;

pacno3HaBaTh MPOSBICHUE U3YUYCHHBIX (PU3NYECKUX SIBJICHUI B OKpYKarolleM MUpe (B TOM yucie (pusmdyeckue
SIBIICHUSI B TIPUPOJIC: MPUMEPHI JABIKEHHUSI C PA3IUYHBIMU CKOPOCTSIMU B )KMBOW M HEXKHUBOW NMPHUPOJE, NEHCTBUE CHII
TSDKECTH, TPEHUS, YIPYTOCTH B MIPUPOJIC U TEXHUKE, BIMSHIE aTMOC(HEPHOTO JABJICHHS Ha )KUBOW OpraHU3M, IIaBaHHE
pBIO, ppIUard B Tejie YeJOBeKa), MPU 3TOM MEPEBOAUTH MPAKTHUECKYIO 33/1ayy B y4eOHYIO, BBIJACISATH CYIECTBEHHbIE
CBOICTBA (MpU3HAKK) HU3HUECKUX SBICHUM;

ONKCHIBATh U3YUEHHBIE CBOMCTBA TeN U (PU3UUYECKUE SBICHUS, UCTIONB3Ys GU3NUECKUE BEIIMYMHBI (Macca, 00bEM,
IUIOTHOCTh BEIIECTBAa, BpPEeMs, MyTh, CPEAHSASI CKOPOCTh, CHJIa YIOPYIOCTH, CWja TSDKECTH, BEC Teja, CHJIa TPEHHS,
JaBieHue TBEPAOTO Teja, NaBJIEHUE CTON0a MKUAKOCTH, BBITAIIKMBAIOIIAS CUJIa, MEXaHWYeckas paboTa, MOLIHOCTD,
IUIEYO CHJIBI, MOMEHT CHJIbI, KO3((QUIMEHT MOJE3HOro ACHCTBUS MEXaHM3MOB, KWHETHYECKas U TMOTECHIMAJbHAS
DHEPrus), MPU OMHCAHUHM TPABMWIBHO TPAKTOBATh (DPU3MUECKHI CMBICI HCHOJIB3YEMbIX BEJIMYMH, UX OOO3HAUYCHHS WU
EAUHUIIBI (PU3UYECKUX BEJIMYUH, HAXOAUTH (OPMYJbI, CBA3BIBAIOUIUE JAHHYIO (DU3WYECKYIO BEIUYMHY C IPYTHMU
BEJIMYUHAMH, CTPOUTH TpadMKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYUH;

XapaKTepu30BaTh CBOWCTBA Tel, (PU3UUYECKUE SIBJICHHS M MPOLECCHI, UCIONb3Ys MpaBUiia CIOKEHHUS CHJ (BIOJb
ONHOU TIpsiMoit), 3akoH ['yka, 3akoH Ilackais, 3akoH Apxumesna, MpaBWIO paBHOBeCHs phluara (0OJI0Ka), «30JI0TOE
NIPABUIIO» MEXAHHUKH, 3aKOH COXPAHEHUS MEXaHMYECKOW YHEPTUH, TIPU 3TOM JaBaTh CIOBECHYIO (POPMYIHUPOBKY 3aKOHA
¥ 3aIMChIBAaTh €r0 MaTeMaTUYECKOE BhIPAKEHUE;

CTPOUTH TMPOCThIE (U3MYECKHUE MOJENIHU peaJbHBIX OOBEKTOB, MPOIECCOB W SBICHUN, BBIIACIATH IPU ITOM
CYIIIECTBEHHBIE U BTOPOCTEIIEHHBIE CBOMCTBA OOBEKTOB, IMPOIIECCOB, SBJICHUN, MPUMEHATh (DU3UUECKUE MOJACIU IS
00BsICHEHUS (PU3NYECKUX TIPOIIECCOB U PEIICHUs YIeOHBIX 3a/1a4;

OOBSICHATh (PU3UUECKHUE SIBICHHUS, MPOLIECCHl U CBOMCTBA TeJ, B TOM YHUCJIE B KOHTEKCTE€ CUTyallUd MPaKTHKO-
OPUEHTUPOBAHHOI'O XapaKTepa, U pellaTh KauyeCTBEHHbIE 3aJlayM, B TOM YHUCJIe TPEOYIOLINE YHUCICHHOIO OLCHUBAHUS
XapaKTepHBIX 3HAUYCHUU (U3MYECKUX BEIUYUH, NMPU ITOM BHIOMpATh aJEKBATHYIO (DU3UYECKYIO MOJEIb, BBHISBISATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U U BBICTPAMBATH JIOTMYECKYIO IEMOYKY pPACCYXKICHHH C ONOpoil Ha H3ydEHHBIE
CBOMCTBA (DU3MUECKUX SIBICHUMN, (PU3NUECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIETIH;

pemath pacu€THbIe 3a7auyn (B 2—3 MEHCTBUA) MO HM3y4aeMbIM TeMaM Kypca (PU3WKH, BBIOWpAs aJeKBAaTHYIO
Gu3nYecKy0 MOJeNb, C MCIOJIb30BAaHUEM 3aKOHOB U (OPMYJ, CBA3BIBAIOMIUX (U3MUECKUE BEITUUYHMHBI, 3alMCHIBAThH
KpaTKO€ yCJIOBHE U Pa3BEPHYTOE PELICHHE 3a7auH, BBISBIATH HEAOCTAIOMINE MIIM U30BITOYHBIE TaHHbBIE, 00OCHOBBIBATH



BBEIOOP METOJa PeUIeHUs 3aJ]a4H, UCIIOJIb30BaTh CIIPABOYHbBIC JaHHBIC, IPOBOJAUTh MaTEeMATHUECKHUE MTPEoOpa30BaHUs U
pacy€Thl, OICHUBATH PEATUCTUYHOCTH TOJYYCHHOTO 3HAUCHUs (U3MYCCKOW BEIUYMHBI M OMPEICIATh Pa3MEPHOCTH
(u3HUECKON BETUYNHBI, TTOJTYYCHHOU MPU PEIICHUH 3a/1a4H;

pacmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOYXHO PEIIWTh MPH IOMOIIM (PU3NYECKHX METOJ0B, W MpejaraTh
OPUEHTUPOBOYHBIM CIIOCOO pelIeHUsl, B ONMHCAaHWUU WCCICIOBAaHUS pPaCIO3HABATH IPOBEPSIEMOE MPEATION0KCHIE
(TUTIOTE3Y), HHTEPIPETHPOBATH MOJIYICHHBIH PE3YNIbTAT;,

MIPOBOJIUTH OTBITHI IO HAOMIOJAECHUIO (PU3NUYECKUX SBICHUN MU (U3MYECKUX CBOUCTB Ten (nuddysus, TerioBoe
pacIIMpeHHe Ta30B, SBJICHHEC WHEPIMH, HW3MEHEHHWE CKOPOCTH TpH B3aWMMOJCHCTBHM TeJ, Tepeaada JTaBICHUS
KHUJAKOCTBIO M Ta30M, TMPOSBICHHUE JCUCTBHS aTMOCHEpPHOTO JaBJICHHUS, JEHCTBHE TPOCTBIX MEXaHW3MOB):
GopMynupoBaTh MPEANOIOKEHHE (TUIIOTE3y) O BO3MOMKHBIX pe3yibTaTax HaOJIOCHUN, CaMOCTOSTEIBHO COOMpATh
YCTaHOBKY M3 U30BITOYHOTO HAOOpa 000pyA0BaHHS B POPMYIUPOBATEH BHIBOJIHI;

IIPOBOJAUTH NPSIMbIC M KOCBEHHBIC M3MEPEHUS (DH3UYCCKUX BEIMYHMH (PAaCCTOSHHE, MPOMEKYTOK BPEMEHH, Macca
Tena, 00bEM Tena, cuiia, TeMIepaTypa, TNIOTHOCTh KHIKOCTH U TBEPAOTO TeNa, CHjla TPEHUS CKOJBKCHUS, JABJICHHE
BO3/lyXa, BBITAJKHUBAIOIIAS CHJIA, JICHCTBYIONIAs Ha IOTPY)KEHHOE B JKHUIKOCTh Telo, KOA(D(UIIMEHT I0JIe3HOTO
JCHCTBUS TPOCTBIX MEXaHW3MOB) C HCIIOJb30BAHMEM AaHAJIOTOBBIX M IMQPPOBBIX MPHOOPOB, 0OOCHOBBIBATH BBHIOOD
MeTOJla M3MepeHus, (PUKCHPOBATh TMOKa3aHUS MPUOOPOB, HAXOJUTH 3HAUCHUE H3MEPSEMOW BEIMUYMHBI C MOMOIIBIO
YCPEIHEHUS PEe3yJIbTaTOB CEPUH M3MEPEHUH U OIEHUBATH MOTPEITHOCTh U3MEPECHHUI;

MPOBOJIUTH HECIIOKHBIE IKCIICPUMEHTAIbHBIEC UCCIICIOBAHHUS 3aBUCUMOCTEH (DPM3UYECKUX BEITMYHH (3aBHCHUMOCTH
YT PaBHOMEPHO JIBMKYIIETOCS Tela OT BPEMEHH JIBHKCHHS TEJa, CHIIBI TPCHUS CKOJBKEHHUS OT CHUIIBI HOPMAIIBHOTO
JIaBJICHNs, Ka4ecTBa 00pabOTKH OBEPXHOCTEH TeJ U HE3aBUCHMOCTH CUJIBI TPEHHS OT IUIOLIA/lH COPUKOCHOBEHHS T,
CHJIbl YNPYrOCTH OT YIJIMHEHHS NPY)KUHbI, BBITAJKMBAIOUICH CHIBI OT 00bEMA MOTPYKEHHOM YacTH Tena M OT
TUIOTHOCTH KXHUJIKOCTH, €€ HE3aBUCHMOCTH OT IUIOTHOCTH Tela, OT IIyOWHBI, HA KOTOPYIO MOTPYXKEHO TEJOo, YCIOBHU
TUTaBaHUs TEJ, YCIOBUW paBHOBECHS pbluara M OJIOKOB): COBMECTHO C Y4HTElIeM (OPMYJIMPOBATH 3a7ady U THIIOTE3Y
UCCIICJIOBAHUS, CaMOCTOSITEIIBHO ITUIAHUPOBAaTh HCCJICIOBAHUE, CAMOCTOATEIBHO COOMpaTh OSKCIEPUMEHTAIBHYIO
YCTaHOBKY C HWCIOJIB30BAaHUEM HHCTPYKIIUH, TPEJCTABIATH IMOJTYYCHHBIC 3aBUCUMOCTH (U3NUYCCKUX BEIMYHUH B BHJIC
TabyUIl ¥ TpaUKOB, OIIEHUBATH MOTPEIIHOCTH, JEJIaTh BHIBOJBI MO Pe3yIbTaTaM MUCCIIET0BAHMS,

cOOJIIOaTh MPABHJIA TCXHUKH OE30IaCHOrO TPy/a IpH paboTe ¢ IabopaTOpHEIM 000PYIOBaHHEM;

YKa3bIBaTh MPHHLMIBI ACHCTBAS NPHOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TCPMOMETp, JHHAMOMETD,
CcOOOIIAOIIHECs COCYAIBI, OAPOMETD, PhIYar, OABIKHBIA U HCIIOABIKHBIHA OJIOK, HAKJIOHHAs [UIOCKOCTB;

XapaKTepH30BaTh MPUHLMUIbLI ICHCTBHUS H3YYCHHBIX HPUOOPOB, TCXHUYECKUX YCTPOHCTB M TEXHOIOIMYCCKUX
POLIECCOB C OIOPOH Ha MX ONMHUCAHUS (B TOM YHCIIC: MOAMINITHAKH, YCTPOHCTBO BOLONPOBOAA, I'MAPABIMYECKHiA IIpecc,
cudoH, MAHOMETP, BEICOTOMEP, TTOPIITHEBOI HACOC, APEOMETP), UCIIONIB3Ys 3HAHUS O CBOMCTBaX (DM3MYECKUX SIBICHUHN U
HeoOXxomuMble (PU3MYECKUE 3aKOHBI M 3aKOHOMEPHOCTH;



UCIIOJIB30BaTh CXEMbI M CXEMaTUYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKUX YCTPOUCTB, U3MEPUTEIBHBIX TPHOOPOB
Y TEXHOJIOTHYECKUX MPOLECCOB MPU PEIICHUH YUEOHO-TTPAaKTUYECKUX 3a]1ay;

MPUBOJIUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O IPUMEPAX) MPAKTUYECKOTO UCIOIb30BaHUS (PU3NUECKUX 3HAHUIM
B IIOBCEJHEBHON JKM3HU Mg oOecnedyeHus O€30MacHOCTH NpU OOpalleHuu ¢ NpubopaMH U TEXHHUYECKUMHU
yCTPOWCTBAaMHU, COXPAHEHUS 3J0POBbS U COOJIIOJIEHUSI HOPM 3KOJIOTHYECKOIO IIOBEAECHUS B OKPYXKAIOIIEH Cpene;

OCYLIECTBIISITh OTOOp HMCTOYHMKOB HMH(pOpManuu (QU3NYECKOro coaepkaHus B HHTepHETe, camMOCTOSTENBHO
(dopMynupysi MOUCKOBBIA 3alpoc, HA OCHOBE HMMEIONIMXCS 3HAHUM W NMYTEM CpPaBHEHUS Pa3IUYHbIX HMCTOYHHKOB
BBIIEIISATH MH(OPMAIMIO, KOTOPAs SIBJISIETCSI IPOTUBOPEUUBON UITM MOKET OBITh HEJTOCTOBEPHOM;

MCIIOJIb30BaTh MPHU BBIMOJIHEHUH YUYE€OHBIX 33JJaHUN HAYYHO-TIONYJISPHYIO JIUTEPATYPY (PU3UUECKOTO COAECpKaAHUSA,
CIIpaBOYHbIE MaTepuaibl, pecypcbl ceth MHTepHeT, BiajgeTh NpuéMaMHu KOHCIEKTHUPOBAHUS TEKCTa, MpeoOpa3zoBaHUs
UH(GOpPMAIIMK U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;

co37iaBaTh COOCTBEHHBIE KPATKUE MUCbMEHHBIE U YCTHBIE COOOIICHMS] HA OCHOBE 2—3 MCTOYHHMKOB HMH(OpManuu
(¢u3MUecKoro cojep:kanus, B TOM Yucie MyOJuYHO JenaTh KpaTKUe COOOIIEHUS O Pe3ysibTaTaX MPOEKTOB MIIM Y4eOHBIX
UCCJIEIOBAHUM, MPU 3TOM TPaMOTHO MCIIOJH30BaTh M3YUYCHHBIM MOHATHMHBIA anmapar Kypca (U3MKH, COMPOBOXKIATh
BBICTYIIJICHUE TIPE3CHTAIUEH;

IpY BBIIOJHEHUM YYEOHBIX MPOEKTOB U HUCCIENOBAaHUI paclpenessTh 00S3aHHOCTH B IPYIIE B COOTBETCTBUM C
IIOCTaBJICHHBIMU 33JauaMu, CJIEAUTH 33 BBIIIOJIHEHUEM ILJIaHa JEUCTBUM, aleKBaTHO OLIEHWBAaTh COOCTBEHHBIN BKJIAJ B
JESITeIbHOCTD IPYMIIbI, BBICTPAUBATh KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIIHX.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
HauMeHoBaHHne KoaudecTBOo yacoB
Ne DJIeKTpOHHbIe (LN (POBbHIE)
pa3iejioB U TEM Konrpoabueie IIpakTnyeckue
n/n Bceero o0pa3oBaTejibHbIE PeCypChl
nporpamMmbl padoTbI padoThI
Paszpen 1.@u3uka u e€ poJib B NO3HAHUM OKPYKAIOLIEro Mupa
11 dusnka — Hayka o ) https://videouroki.net/
' npuposie https://school.sirius.online/#/
dusnueckue https://videouroki.net/
1.2 4 3 . . )
BEJINYMHBI https://school.sirius.online/#/
L3 Ecrectaento- , . https://videouroki.net/
. HAYYHBIA METOI L. )
" https://school.sirius.online/#/
MMO3HAHUS
Hroro mo pazgeny 8
Pasznen 2.IlepBoHayasibHbIe CBEJeHUS 0 CTPOCHUM BelleCTBA
”1 c ) . https://videouroki.net/
. TPOEHHE BEIIECTBA . )
P https://school.sirius.online/#/
2, Hlpusicerne u . , https://videouroki.net/
. B3aUMOJIEHCTBHE . .
https://school.sirius.online/#/
YaCTHUI| BEIIECTBA
23 ArperatHbie . https://videouroki.net/

COCTOAHMA BCIICCTBA

https://school.sirius.online/#/
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Hroro no pazneny 7

Paznen 3./IBu:keHne U B3anMojieiicTBe TeJ

31 Mexannueckoe 10

NIBIOKECHHE

https://videouroki.net/

https://school.sirius.online/#/

Wuepus, macca,

https://videouroki.net/

3.2 . )
[UTOTHOCTH 9 https://school.sirius.online/#/

33 c B 5 https://videouroki.net/

. una. Buael cun .. .
https://school.sirius.online/#/
Hroro no pazneny 34
Pa3znen 4./laBjieHne TBEPABIX TeJ, JKMIAKOCTEH U ra3oB
JaBaeHwue.
i1 Tlepenasa nasnexus . https://videouroki.net/
. TBEPAbIMU TCIIAMH, .. .
P https://school.sirius.online/#/
KUIAKOCTSIMU U
razamMm

42 I 6 https://videouroki.net/

. ABJICHHUC )XKUJKOCTHU .. .
https://school.sirius.online/#/
AtmocdepHoe https://videouroki.net/

4.3 5 . )
JlaBJICHUE https://school.sirius.online/#/
JleiicTBUE KUAKOCTH
W Ta3a Ha https://videouroki.net/

4.4 . 12 . i
HOTPYKEHHOE B HUX https://school.sirius.online/#/
TCIIO0
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Wroro mo pazueny 28

Pa3nen 5.PaGora u MOIIHOCTb. DHeprus

- PaBioTa H MOMHOCTS 6 . https://videourqlfi.net/ _
https://school.sirius.online/#/
55 IIpocTsie g , , https://videour(?k_i.net/ _
MEeXaHH3MBI https://school.sirius.online/#/
5.3 Mexanudeckas . . . https://videouqui.net/ .
SHEprus https://school.sirius.online/#/
Hroro mo pazueny 19

Pasznen 6.I1oBTOpUTEIbHO-0000 1AM A MOLYJIb

61 H6°B6T°pmem’f‘°' . https://videouroki.net/
. 0000IIarII N1 .. .
https://school.sirius.online/#/
MOJyYJIb
Hroro no pazneny 6
OBIIEE KOJINYECTBO https://wdeouro_kl.net/_
YACOB I10 IIPOTPAMME 102 6 23 https://school.slrlus.onllne/#/
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IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
Ne KoauuecTBO YacoB
Hara DJIeKTpoHHbIE U pPOBLIE
n/ Tema ypoka KonTpoJubH IIpakTuyeck
Bcero H3ydeHusi | oOpa3oBaTe/ibHbIE pecypchl
n ble padoThl ue padboThl

1 dusnka — HayKa O IPUPOJIE. . https://videouroki.net/
SABieHust IPUPOIBT https://school.sirius.online/#/
®du3uKa - HayKa O IPUPOJIE. ] .

5 Ha6I oA HHS 1 OTIBITHL . https://videouroki.net/
Du3MYeCKre TEPMUHBI. https://school.sirius.online/#/
du3nyecKkue BeITNYNHBL
PazmepnocTs. Eaununbt ) )

3 (DM3MUECKHX BEHUHH, . https://videouroki.net/
N3mepenne Gpu3MUecKnx https://school.sirius.online/#/
BEJIMYUH. DTAIOHBI

dwusnueckue npruoOOpsI.
Llena nenenus.
[TorpenrHocTh U3MEpPEHUI.
. Hpasina 6230““‘“’“’ . . https://videouroki.net/
Tpyaa ¢ 1a00paTOPHbIM . .
by patop https://school.sirius.online/#/
o0opynoBaHuEM.
JIaGopatopHas paborta Ne 1
"OnpeneneHue 1eHbl
JIeNIeHUs] U3MEPUTEILHOTO



https://videouroki.net/
https://school.sirius.online/#/
https://videouroki.net/
https://school.sirius.online/#/
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https://school.sirius.online/#/
https://videouroki.net/
https://school.sirius.online/#/

mpubdopa”
3HAKOMCTBO C
HU3MEPHUTETbHBIMU
npubopamu

MexnyHapoaHas cucremMa
equnuil. [lepeson
BHECHCTEMHBIX EAUHUIL B
equaunsl CU.

https://videouroki.net/

https://school.sirius.online/#/

EcrecTBeHHO-Hay4HBIN
METO/I MO3HAHUS:
HaOIIOACHHE, TOCTAHOBKA
Hay4HOTO BOIIPOCA,
BBIJABIKEHHE THIIOTE3,
AKCIIEPUMEHT T10 TTPOBEPKE
THIOTE3, OOBSICHEHNE
HaOJIFOMAEMOTO SABJICHHUS.
Onucanue Gpu3nyecKux
SIBJIEHUH C TIOMOIIBIO
MOJEIIEN.

https://videouroki.net/

https://school.sirius.online/#/

CTpOGHI/IC BCIIICCTBA:
ATOMBI U MOJICKYJIbI, UX
PasMEpPbl U MACCHI. OHBITBI,
JOKa3bIBArOIIue
JAUCKPCTHOC CTPOCHUC
BCIICCTBA.

https://videouroki.net/

https://school.sirius.online/#/

JIaGopatopHast paborta Ne 2
"N3mepenue pasmMepoB

https://videouroki.net/

https://school.sirius.online/#/
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MaJIBIX TEJ CIIOCOOOM
psnoB"

JIBu>KeHHEe 4yacTHIl
BelecTBa. CBsA3b CKOPOCTU
JIBUYKEHMSI YACTHIL C
TEMIIEPATYPOH.
bpoyHOBCKOE ABMXKEHUE.

Anddysns.

https://videouroki.net/

https://school.sirius.online/#/

10

BsauMonelicTBre yacTuIl
BEIIIECTBA: MPUTSHKCHHUE U
OTTAJIKHBAHMUE.
CMaunBaHUeE U
KamUIIPHOCTD.
[ToBepxHOCTHOE
HaTsSDKEHHE.

https://videouroki.net/

https://school.sirius.online/#/

11

ArperaTHbI€ COCTOSTHUS
BEIIECTBA: CTPOCHUE Ta30B,
KHUJIKOCTEH U TBEPBIX
(KpUCTAIUIMYECKHX) TEII.

https://videouroki.net/

https://school.sirius.online/#/

12

O0o01enue no TeMe
"[lepBoHayanbHbIC
cBeJeHHs 00 aTOMHO-
MOJIEKYJISIPHOM CTPOCHHU
BelecTna"

https://videouroki.net/

https://school.sirius.online/#/

13

MexaHnueckoe IBHKEHUE.
PaBHOMEpHOE 1
HEPaBHOMEPHOE JBHKECHUE

https://videouroki.net/

https://school.sirius.online/#/
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Cxkopocts. Enunuiist

https://videouroki.net/

14 L. ]
M3MEPEHHs CKOPOCTH https://school.sirius.online/#/

15 Pacyer mytu 1 BpeMeHH https://videouroki.net/
JBIDKECHUS https://school.sirius.online/#/
JlabopaTtopnast pabota Ne 3
"U3mepeHue CKOpocTH,

16 MyTH ¥ BPEMCHH https://videouroki.net/
PaBHOMEPHOTO https://school.sirius.online/#/
MPSIMOJIMHENHOTO
NBIDKEHNA Tena"

17 c https://videouroki.net/

eIHAI CKOPOCTh . )
P P https://school.sirius.online/#/

18 Pemrenue 3a/a4 Ha pacyer https://videouroki.net/

IIyTH ¥ BPEMCHH JIBHKCHHUS https://school.sirius.online/#/

19 I'paduueckuii cioco6 https://videouroki.net/
OITMCAHMS JBIKEHUS https://school.sirius.online/#/

20 OTHOCUTENBHOCTD https://videouroki.net/
JBUXCHUS https://school.sirius.online/#/

’1 Peluiertie KoMILICKCHEIX https://videouroki.net/
3a71a4 Ha PaBHOMEPHOE . )

pa? P https://school.sirius.online/#/
MPSMOJIMHEHHOE JBHKCHHE
Honrorosxa k https://videouroki.net/
22 KOHTPOJIBHOH paboTe.

PaBHOMepHOE

https://school.sirius.online/#/



https://videouroki.net/
https://school.sirius.online/#/
https://videouroki.net/
https://school.sirius.online/#/
https://videouroki.net/
https://school.sirius.online/#/
https://videouroki.net/
https://school.sirius.online/#/
https://videouroki.net/
https://school.sirius.online/#/
https://videouroki.net/
https://school.sirius.online/#/
https://videouroki.net/
https://school.sirius.online/#/
https://videouroki.net/
https://school.sirius.online/#/
https://videouroki.net/
https://school.sirius.online/#/

MIPSIMOJIMHENHOE
JBHKCHUE.

Kontponsnas padora Nel.

23 PaBHOMepHOE https://videouroki.net/
IPSAMOJIMHENHOE https://school.sirius.online/#/
JOBYKCHUE.

Macca tena. I[IimoTHOCTE
y ;engema o No 4 https://videouroki.net/
aooTa JNo .. .
" “ROPATOPHAT P https://school.sirius.online/#/
N3mepenue maccel Tena
Ha phIYaXKHBIX Becax"
- y " https://videouroki.net/
acca Teja. CPTHOCTH .. .
rera. LHep https://school.sirius.online/#/
26 E“OTHOCTI’ Bemecha' https://videouroki.net/
acyc accC 00BCMa .. .
ACT MACERT https://school.sirius.online/#/
TCJa I10 €0 IIJIOTHOCTH.

. ?;601’”01”{”61’360” Nes https://videouroki.net/

c bCMaA U .. .
SMEPEHHE © " https://school.sirius.online/#/
IINIOTHOCTHU TBCpI[OFO TCJIa

28 Tena ‘;"“OCT"M“’ https://videouroki.net/

CJIN. .. .
MACHITAbHBIE MO https://school.sirius.online/#/
Pemenue 3amau

29 Cpeausisi INIOTHOCTb. https://videouroki.net/
CrutaBel U CMECH. https://school.sirius.online/#/

30 [ToBepXHOCTHAS U https://videouroki.net/
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JIMHENHAA IUIOTHOCTD

https://school.sirius.online/#/

Permenue 3amay mo reme
"Macca temna. IImoTHOCTE

https://videouroki.net/

31 . )
BemectBa'. [loaroroska k https://school.sirius.online/#/
KOHTpPOJIbHOM padoTe.

Konrposenas padora Ne2. https://videouroki.net/
32 Macca tena. [ImoTHOCTB . )
https://school.sirius.online/#/
BEIIECTBA
AHann3 UTOTrOB

23 KOHTPOIEHO# PaGOTHL. https://videouroki.net/
BiaumoeiicTBre Tell. https://school.sirius.online/#/
Cuia
BcemupHoe Tarorenue.

34 Cuna tsoxectr. Cra https://videouroki.net/
TSDKECTH Ha JPYTHX https://school.sirius.online/#/
IUTAHETAaX.

35 Cuiia ynpyrocTtu. 3akoH https://videouroki.net/

['yka https://school.sirius.online/#/
W3mepenue CHIIbI.
o ﬁ”gaMOMeTP- e https://videouroki.net/
aboparopHas padora Ne . .
- PATOPHA P https://school.sirius.online/#/
paxyupoBaHue
MPYKUHBI AUHAMoMeTpa"
37 Pemenue 3a1a4 o cuie https://videouroki.net/

TAKCCTHU U CUJIC YIIPYT'OCTU

https://school.sirius.online/#/
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PaBHonelicTBYIOIIAs CHIa.
CrnoskeHue cuil,

https://videouroki.net/

38 N . L. ]
NeHCTBYIOIIHX MO OTHOM https://school.sirius.online/#/
MIPSIMOM.

https://videouroki.net/

39 Bec Tena. HesecomocTs. . ]

https://school.sirius.online/#/

40 Tperwuii 3akoH HproToHa. https://videouroki.net/

Cuna peakiiy OTopsl https://school.sirius.online/#/
Crna Tpenns. Tpenne https://videouroki.net/
41 CKOJIbXKEHUS U TPEHHE .. .
https://school.sirius.online/#/
MOKOSI, BA3KOE TPCHHE.
JlabopaTtopnast pabota Ne 7
"UccneqoBanue

1 3aBHCHMOCTH CHJIBI TPEHHUS https://videouroki.net/
CKOJIBYKEHHS OT TUIOIIAAN https://school.sirius.online/#/
COTPHUKACAIOLTUXCS TN U
MPUKUMAOIIEH CUIbl"

43 Tpenue B mpupoje u https://videouroki.net/
TEXHHKE. https://school.sirius.online/#/

44 Pewenue sanad Ha https://videouroki.net/
OIIpENEIIEHUE CUIIBI L. .

P https://school.sirius.online/#/
TPCHHUSL.
Pemerme KoMIIeKCHbIX https://videouroki.net/
45 3aJa4 [0 TEME

"B3auMoaeCTBHE TE.

https://school.sirius.online/#/
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Cuiel B MexaHuke"

Hasnenue. [lepenaua
JABJICHUSA TBEPABIMU

https://videouroki.net/

46 Teaamu. CriocoObl . )
https://school.sirius.online/#/
YMGHI)HIGHI/H[ nu
YBCJ'II/I‘-ICHI/H[ JABJICHUSA
s YSOK'SKCHGPHMGHT https://videouroki.net/
NpenelieHEe TaBJICHUS . ]
P " https://school.sirius.online/#/
TBEPJIOTO Tea
Pemrenue 3agau Ha
18 OTIpe/ieNieHNe JTaBIICHHS https://videouroki.net/
TBepaBIX Tenl. Cuma https://school.sirius.online/#/
JTABJICHUSL.
JaBienwue rasa.
19 3aBHCHMOCTD JIABJICHUS https://videouroki.net/
rasa ot 00bEémMa u https://school.sirius.online/#/
TEeMITepPaTyphI.
JlaBnenue B KUAKOCTAX 1 https://videouroki.net/
50 rasax. 3axoH Ilackais. . ]
0 https://school.sirius.online/#/
HEBMATHYECKNE MAIUHBI
Jlaboparopuas padota Ne 8
Hsy-ene sapucumoctn https://videouroki.net/
51 JABJICHUS ra3a OT €ero . .
https://school.sirius.online/#/
TeMIepaTypbl 1 00beMa
cocyna"
52 3aBUCUMOCTD JIaBJICHUSA https://videouroki.net/
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KUJKOCTHU OT TITyOUHBI
MOTPYKCHHUS.
I'mapocraTnueckuit
napasokc.

https://school.sirius.online/#/

Pemenue 3a1ay Ha

https://videouroki.net/

53 HaXO0XJICHUE JaBJICHUS .. .
https://school.sirius.online/#/
cT0JI0a KUAKOCTH

y PacreT AABICHIL: https://videouroki.net/
KHUJIKOCTH Ha CTEHKH .. .

https://school.sirius.online/#/
cocyna

55 §°°6mamlgnecsl COCYARL. https://videouroki.net/

aKOH COOOIIAIOIITIXCS .. .
https://school.sirius.online/#/
COCY/IOB.

56 Pemenue 3a1a4 1o TeMe https://videouroki.net/
"Coolwabumecs cocyas!" https://school.sirius.online/#/
ATMochepHOe aBIIeHUE.

AtMmocdepa 3emin u

57 arMoc(epHOe JaBJIeHuE. https://videouroki.net/
[TpuumHBI CyIIECTBOBAHUS https://school.sirius.online/#/
BO3/YIIIHOM 000JI0YKH
3emun. OnbIT Toppuyesu.

W3mepenue atMmocdepHOro
AABICHHS. 3ABHCHMOCTS https://videouroki.net/
58 aTMOC(EpHOTO JaBJICHUS

OT BBICOTHI HaJl YpPOBHEM
Mops. [Ipubopsr mis

https://school.sirius.online/#/
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HU3MepeHus: aTMoc(hepHOoro
JIaBJICHUS

Pemenue 3a1ay Ha
OIpEEIICHUE TABIICHUS B

https://videouroki.net/

59 . )
KHIKOCTH C yIETOM https://school.sirius.online/#/
aTMOC(hepHOTO JIaBJICHHUS.

I'mppaBnnueckue
MEXaHU3MBI.

60 Hcnonb30BaHNE BBHICOKUX https://videouroki.net/
JaBIICHUH B COBPEMEHHBIX https://school.sirius.online/#/
TEXHOJIOTUSX. Y CTPOMCTBO
BOJIONIPOBOIA

https://videouroki.net/

61 Kak MBI OpIIIIMM U ITBEM L ]

https://school.sirius.online/#/

6 f;meHHe ST IO TEME https://videouroki.net/

aBJICHHE TBEPABIX TEJI, . )
o eep " https://school.sirius.online/#/
JKHJIKOCTEN U Ta30B
Pemrenne 3amaud mo reme
JlaBieHue TBEpIpIX TEI, https://videouroki.net/
63 JKUJIKOCTEN U ra3oB" . .
I https://school.sirius.online/#/
OJI'OTOBKA K
KOHTPOJIBHOH padoTe.
KonTtponsHas padota Ne3.
64 "B3zaumoelicTBre Tell. https://videouroki.net/

Cuibl B MEXaHHUKE.
Z[aBJ'IeHI/IC TBECPABIX TCII,

https://school.sirius.online/#/
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JKUOKOCTEN M ra3os."

AHaJIu3 UTOrOB
KOHTPOJIbHON paOOTBHI.
JlelicTBUE )KUJIKOCTH U Ta3a

https://videouroki.net/

65 Ha I10T 8HHOE B HUX . )
Py https://school.sirius.online/#/
Teno. BerTanmkuBaromas
(apxumenoBa) cuia. 3akoH
Apxumena.
JlabopaTtopnast pabota Ne 9
"Onpenenenne
66 BBITAJIKABAIOLINI CUJIBL, https://videouroki.net/
JEHCTBYIOMNH Ha https://school.sirius.online/#/
MOTPYKEHHOE B KHUIAKOCTh
Teno"
. Pemerue sanad Ha https://videouroki.net/
omnpeneieHue . ]
P . https://school.sirius.online/#/
BBITAIKUBAIOIIEN CUJIBI
o8 Pemenue sanad Ha https://videouroki.net/
oInpeneieHue . ]
P . https://school.sirius.online/#/
BBITAIKUBAIOIIEN CUJIBI
IInaBanwne Tel.
oo | 2boparopra patora N 10 https:/videouroki.net/
Bericnerie yeropmit https://school.sirius.online/#/
[UTABAHUSA TEN B KUIKOCTH
70 [TinaBanue tei. Pemenue https://videouroki.net/
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3aaa4.

https://school.sirius.online/#/

[TnaBanue cygoB. Ocanka.

https://videouroki.net/

71 . .
Bosnyxonnasatiite https://school.sirius.online/#/
Pemenue 3agay o reme . .

25 | lnasanne Ter. https://videouroki.net/
BosayxormiaBanue» https://school.sirius.online/#/
Pemenue 3amayd mo reme ] .

23 | «Ilnasanme Tenr. https://videouroki.net/
Bo3ayxorIaBaHue» https://school.sirius.online/#/
IIpoextupoBanue u ) )

24 | xomCTpyHpOBanHE https://videouroki.net/
apeomerpa https://school.sirius.online/#/
Pemrenue 3ana4 mo reme ) )

25 | "Usmenenne yposis https://videouroki.net/
KHIKOCTH" https://school.sirius.online/#/
Pemenwue 3a1a4 no teme . .

26 | "Mamenenne yposns https://videouroki.net/
KHIKOCTH" https://school.sirius.online/#/
PemveHHe SANaT T TEME https://videouroki.net/

77 "JleiicTBHE JKUIKOCTU U ra3a

Ha IMOTPYy’KCHHOC B HUX

https://school.sirius.online/#/
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TeIo"

IToaroroBka Kk KOHTPOJIBHON
pabote o Teme "JleiicTBue

https://videouroki.net/

78 .. .
rpAroeTHHTasa A https://school.sirius.online/#/
MOTPY>KEHHOE B HUX TEJIO0

KontponbHas pabota Ne4.
79 "JlelCTBUE KUAKOCTH U https://videouroki.net/
ra3a Ha MOrpyKEHHOE B https://school.sirius.online/#/
HUX TeJ0"
AHanns3 uToroB ) )

g0 | KOHTPOIIBHOI paGoTE. https://videouroki.net/
MexaHnueckas paboTa https://school.sirius.online/#/

o1 Pabora cubt TsKECTH 1 https://videouroki.net/

CHUIRL TpeHuA https://school.sirius.online/#/
JlaGopaTtopnast pabota Ne 11 ) )

82 «M3mepenne pabOThI CUIIBI https://videouroki.net/
TPEHHS» https://school.sirius.online/#/

g3 | Mommocts https://videouroki.net/

https://school.sirius.online/#/
Pemenue 3a4a4 Ha . .
g4 | onpenenenme Mexanmueckoii https://videouroki.net/

pa6OTI>I 1 MOIIITHOCTH

https://school.sirius.online/#/
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https://videouroki.net/

85 | IIpocThie MEXaHU3MBI. . .
https://school.sirius.online/#/
Peruar. Ycimosue
pPaBHOBECHS CHJI Ha

86 peIuare. https://videouroki.net/
Jlaboparopuast padota Ne https://school.sirius.online/#/
12 "BoisicHeHUE yCIOBHM
paBHOBecHS pblyara"

87 MowmenT cusl. [TpaBuo https://videouroki.net/
MOMEHTOB https://school.sirius.online/#/
Pemenue 3agau. Yciosue

88 PaBHOBECHS CHJI HA https://videouroki.net/
peraare. [TpaBuio https://school.sirius.online/#/
MOMEHTOB.

89 HenoaBmxHbIN 1 https://videouroki.net/
ITOJIBMYKHBIN OJIOKH https://school.sirius.online/#/

90 "30510TO€" TIPABHIIO https://videouroki.net/
MEXaHUKH https://school.sirius.online/#/

o1 Pemenue 3anau. ITpocteie https://videouroki.net/
MEXaHU3MbI https://school.sirius.online/#/

92 Kos(dhguuuent noae3Horo https://videouroki.net/
JEHCTBUS MEXaHU3MA. https://school.sirius.online/#/

03 JlabopatopHasi padborta Ne https://videouroki.net/

13 "Onpenenenune KITJ{

https://school.sirius.online/#/
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HAKJIOHHOM IUIOCKOCTH"

Pemenne 3amau "KI1/]

https://videouroki.net/

94 . ]
TIPOCTBIX MEXaHU3MOB" https://school.sirius.online/#/
Oneprus. Mexanmicckas https://videouroki.net/

95 sHeprus. Kunerndeckas u . .

https://school.sirius.online/#/
MOTCHIIMATTBLHAS SHEPTHSL.
[IpeBpanienue ogHOTO
BHUJIa MEXaHUYECKOU

9% SHEPTUH B JAPYroi. 3aKOH https://videouroki.net/
COXPaHEHUS U https://school.sirius.online/#/
MIPEeBPAIICHUS SHEPTUN B
MEXaHUKe
Pemenmne 3aza4 no Teme https://videouroki.net/

97 "Pabora. MOIIHOCTS. L ]

3 " https://school.sirius.online/#/
HEprus

IToaroroBka x

KOHTPOJIBHOU paboTe 1o

teme "Mexanuka. PadoTa. https://videouroki.net/

98 . ]
MomHOCTE. DHEPrus. https://school.sirius.online/#/
Cratuka ¥ IpoCThIe
MeXaHU3MBI"

Kontponsnas padota Ne 5
1o Teme "MexanuKa. https://videouroki.net/
99 Pabora. MoOIIIHOCTE.

Oueprus. Cratuka u
MPOCThIE MEXaHU3MBbI"

https://school.sirius.online/#/
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100 | Tosroperme . https://videourc?lfi.net/ _
https://school.sirius.online/#/
101 | Tosroperme . https://videourqlfi.net/ _
https://school.sirius.online/#/
102 | Tosroperme . https://videouqu_i.net/ _
https://school.sirius.online/#/
OBIIEE KOJIMYECTBO L0 »

YACOB I10 ITPOI'PAMME
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MPOBEPAEMBIE ITPEJMETHBIE PE3YJIbTAThI OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
INPOI'PAMMBbBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

7 KIIACC

Konx nposepsiemoro
pe3yJbTara

1.1

IIpoBepsiemble npeMeTHbIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM 00pa30BaTe/ibHOI NPOrpaMMbl
OCHOBHOI'0 00111er0 00pa30BaHUs

HCII0JIb30BaTh U3YYCHHBIC TIOHATUA

1.2

pa3nuyath SBJIEHUS MO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OTBITOB, IEMOHCTPUPYIOIIHX JTaHHOE
(buznueckoe siBIeHNE

1.3

pacro3HaBaTh MPOSIBICHHE N3YYEHHBIX (PU3MUYECKUX SBJICHUN B OKPYKAIOIIEM MUPE, B TOM YHUCIe QHU3UICCKUE
SIBIICHUST B TIPUPOJE, TIPH ATOM IEPEBOAMUTH MPAKTUYECKYIO 33a1ady B YUEOHYIO, BBIJICIATH CYIICCTBEHHBIC
CBOMCTBA (ITPU3HAKHN) (PU3UUECKHUX SBICHUM

1.4

OTHCHIBATh HM3y4YCHHBbIE CBOMCTBA Tel U (UINYECKUE SIBJICHUSA, HUCHOJb3yd (PU3MUECKHE BEIUYMUHBI, MPHU
OTHMCAHUU MPAaBUIBLHO TPAKTOBATh (PU3NYECKUI CMBICI HCIIONIb3yEMbIX BETUYHUH, UX 0003HAUCHUS U €AMHUIIBI
(bu3MUecKUX BETUYMH, HAXOAUTh (OPMYJbI, CBSA3BIBAIOIIME JAHHYIO (DU3MYECKYI0 BEIMYUHY C JIPYTrUMHU
BEJIMYMHAMU, CTPOUTH I'paUKU U3yYEHHBIX 3aBUCUMOCTEH (DU3MUYECKUX BETUYHH

1.5

XapaKTCPHU30BaATh CBOMCTBA TCII, (1)I/I3I/I‘IGCKI/IC SABJICHUSA W MPOLECCHI, UCIIOJIb3YS U3YUCHHBIC 3aKOHBI, IIPU 3TOM
AaBaTb CJIOBECHYIO (bOpMyJ'IHpOBKy 3dKOHaA 1 3allMCbIBATh €0 MAaTEMATHYCCKOC BbIPAKCHUC

1.6

OOBACHATH (bHSPI‘-ICCKPIC SIBJICHUA, ITPOLCCChI U CBOIMCTBaA TCJI, B TOM YHCJIC 1 B KOHTCKCTC CI/ITyaI_II/Iﬁ IIPAKTHUKO -
OPUCHTHUPOBAHHOI'O XapaKTCpa: BbIABJIATHL IPUYHMHHO-CIICACTBCHHLIC CBA3H, CTPOHUTH 00bsAcHeHHe U3 1 — 2
JOTHYCCKHUX IIIaroBs C 0H0p0171 Hal-—2 N3YUYCHHBIX CBOMCTBaA (bI/I3I/I‘-IeCKI/IX HBHCHHﬁ, (I)I/I3I/IquKI/IX 3aKOHa HJIN
3aKOHOMCPHOCTH

1.7

pemath pacd€THele 3a7ayd B 1 — 2 AeHCTBUS, UCIOJIB3YsI 3aKOHBI U (POPMyJbI, CBsI3bIBAIOLINE (PU3HUEcKHe




BEJIMYMHBI: Ha OCHOBE aHAJIM3a YCJOBHS 33/1a4M 3alUCHIBATh KPATKOE YCIOBUE, MOJCTABIATH (DHU3UUECKUE
BEJIMYMHBI B ()OPMYIBI M TIPOBOJIUTH PAcU€Thl, HAXOAUTH CIIPABOYHBIC JTAaHHBIC, HEOOXOAUMBIE U PEIICHUS
3aja4, OLEHUBATH PEATMCTUYHOCTD OJTYIeHHON (DPU3NIECKO BETUIHHBI

1.8

pacrio3HaBaTh MpPOOJIEMBI, KOTOPHIE MOKHO PEIIUTh HpPU TMOMOIIM (PU3HUYECKHX METOJO0B, B ONUCAHUU
UCCIIEJIOBAHUS BBIJCNATH IPOBEPSAEMOE NPEIANOJIOKEHUE (TUIOTE3Y), paziudyaTb W HHTEPIPETHPOBATH
MIOJTy4YEHHBIN pe3yabTaT, HAXOIUTh OLIMOKHU B XOJE OMbITA, JI€1aTh BHIBOJBI 110 €r0 pe3ybTaTaM

1.9

MPOBOJIUTH OMBITHI TIO HAOTIOJACHUIO (DU3UUCCKUX SIBICHUN WIM (PU3NYECKUX CBOMCTB Tel: (POPMYyIUPOBATH
MpOBEPsiEMbIE TPEAMNOIOKEHHS, COOMPATh YCTAHOBKY W3 MPEUIOKEHHOTO O00OPYIOBAaHMS, 3aMHCHIBATh XOJI
OTBITa U (POPMYITUPOBATH BHIBOIBI

1.10

BBINIOJIHATE IMPAMBIC H3MCPCHUSA C HCIIOJIB30BAHUEM aHAJIOTOBBIX M IH/I(i)pOBI)IX HpI/I60pOB, 3allUChIBATh
MOKa3aHus MPUOOPOB C YIETOM 3aJaHHON aOCOFOTHOM MOTPEITHOCTH U3MEPESHUM

1.11

MIPOBOJIUTH MCCIIE0BAHNE 3aBUCUMOCTH OJJHON (hr3MUeCcKOi BEIMUMHBI OT APYrOM C UCIOJIb30BAHUEM IMPSIMBIX
W3MEpEeHul, y4acTBOBaTh B IUIAHMPOBAHHHM Y4€OHOTO HCCIIENOBaHMs, COOMpPATh YCTAaHOBKY U BBIMOJHATH
W3MepeHus, CcleAysd NpeUIoKEHHOMY IUIaHy, (UKCUpPOBAaTh pe3yiabTaThl MOJYYEHHOM 3aBUCHUMOCTHU
(¢bu3nyuecKux BEIMYMH B BUJE MPENIOKEHHBIX TaOMUI U rpauKoB, JelaTh BBIBOABI IO pe3yjibTaTaMm
HCCIeI0OBaHUs

1.12

IIPOBOAUTHL KOCBCHHBIC HW3MCPCHUA (1)I/I3I/ILIGCKI/IX BCJIIMYHH, CJICAyA npezmomeHHoﬁ HHCTPYKIUU: IIpU
BBIIIOJIHCHHUH I/ISMepeHI/Iﬁ CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTaHOBKY H BBIUYUCJIATH 3HAYCHUC HCKOMOM
BCIIMYHHBI

1.13

coOiroAaTh MpaBuiia TEXHUKH 0€30MacHOCTH MpHU paboTe ¢ J1abopaToOpHbIM 000PYAOBaHUEM

1.14

YKa3bIBATb NPUHIUIIBI IeHUCTBUS HpI/I60p0B N TCXHHUYCCKHUX YCTpOﬁCTB, XapaKTCpU30BaThb IIPUHIUIIBL ,Z[eﬁCTBI/ISI
N3YUYCHHBIX HpI/I60pOB H TCXHHUYCCKHX YCTpOﬁCTB C MOMOLIbKO MX OIIMCAaHUs, UCIIOJIb3YS 3HAHUA O CBOMCTBaxX
(1)I/ISI/I‘IGCKI/IX SIBJICHUMN U HCO6XO,I[I/IMBIG (1)I/I3I/IIIGCKI/IG 3aKOHbI U 3aKOHOMCPHOCTHU

1.15

IIPUBOJUTL IIPUMCEPHI (HaXOI[I/ITB I/IHq)OpMaI_II/IIO ) HpI/IMean) MPAaKTUYCCKOI'0 HCIIOJIb30BaHUA q)HSH‘leCKI/IX
3HAaHUH B IIOBCEIHEBHOM JKU3HU A oOccrieueHnsi 0€30MaCHOCTH Ipu 06paIJ_IeHI/II/I C HpI/I60paMI/I n
TCXHUYCCKHUMHU yCTpOI’ICTB&MH, COXpPaHCHUS 310pPOBbA H CO6J'IIO,[[€HI/I$[ HOPM 3KOJIOTHYECKOI'O0 IMOBCACHUSA B




OKpYKalollen cpene

1.16

OCYIIECTBIISITH OTOOP MCTOUYHUKOB MH(pOpManuu B ceTh VIHTEpHET B COOTBETCTBHU C 33JaHHBIM TTOUCKOBBIM
3alIpOCOM, HAa OCHOBE HMEIOUIUXCS 3HAaHUM M NIYTEM CPAaBHEHMs pPaA3JIMYHBIX HMCTOYHUKOB BBIJEIATH
UHPOPMALINIO, KOTOPAs SIBJISCTCS MPOTUBOPEUNBOUMIA MOKET OBITH HEJIOCTOBEPHOI

1.17

WCIOJIb30BAaTh TPU BBIOJHEHUU YUYEOHBIX 3aJaHUl HAayYHONOIYJSPHYIO JIUTEpPaTypy (QHU3UYECKOTO
COIEp>KaHUs, CIPAaBOYHBIE MaTepHaybl, pecypchl ceth WHTEpHET, BiIaaeTh NMPUEMAMHU KOHCIEKTUPOBAHMS
TEKCTa, MpeoOpa3zoBaHus HHPOPMAIUHN U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO

1.18

co3gaBaTb COOCTBEHHBIE KpaTKHE IUCbMEHHbIE M YCTHBIE COOOILIEHUS Ha OCHOBE 2 — 3 HCTOYHUKOB
nHpopmanuu GU3NYECKOTo COAEpkKaHUsI, B TOM YUCIE IMyOJUYHO JeJaTh KpaTKUE COOOIIEHUS O pe3ynbTaTtax
MIPOEKTOB WM y4EOHBIX HCCIEOBaHUM, MPU 3TOM IPaMOTHO MCHOJIb30BaTh U3YUYEHHBIM MOHATHIHBIN anmnapar
Kypca (pU3MKH, COMPOBOXK/IATh BBICTYINIEHUE TIPe3eHTalen

1.19

MIPU BBITIOJTHEHUW YI€OHBIX MTPOEKTOB M MCCIIEAOBAHUI paCIpeesaiTh 00A3aHHOCTH B TPYIIE B COOTBETCTBUU
C TIOCTaBJIEHHBIMU 33JJa4aMU, CJIEIUTh 3a BBHINIOJHEHHEM ILJIaHA AeUCTBUM, aIeKBAaTHO OIICHUBATh COOCTBEHHBIH
BKJaJ B JEATEIbHOCTh TIPYMIbl, BBICTPAUBATh KOMMYHUKATHBHOE B3aUMOJIECUCTBUE, YYHUTHIBASI MHEHUE
OKPYXaIOIINX




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon Kon
IIpoBepsiemble 3J1IeMeHTBI COAEPKAHUS
pasaeJa 3JIeMeHTa
®U3UKA U EE POJIb B [IO3HAHUU OKPYXXAIOIIETO MUPA

11 ®dusnka — Hayka 0 mpupoje. ABieHus npupoibl. PU3HUECKHUE SBICHHS: MEXaHUYECKHE, TEIIIOBbBIC,
JNEKTPUYECKUE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIC

19 Ousndeckue BenuunHbl. M3mepenue ¢uzndeckux BenmumunH. Ouszndeckue mpubdopsl. [lorpemrHocts
U3MepeHnil. MexIyHapoIHasi CUCTEMa €IMHUIL

13 EctecTBeHHOHAy4YHBIH METOJ TMO3HAaHUS: HAONIOJEHUE, I[IOCTAHOBKAa HAy4YHOrO0 BOIpOCa,

1 BBIJIBH)KEHHE TUIIOTE3, IKCIIEPUMEHT 110 IPOBEPKE TUIIOTE3, 00bSICHEHNE HAOII0JaeMOT0 SIBIICHUS

1.4 Onucanne PU3NUECKUX SBJICHUN C TTIOMOIIBIO MOIEICH
[IpakTueckue pabOTHI:
H#i#Par###3mMepeHne pacCTOSTHHIA.

15 ###Par###3mepenne o0bEMa KUJIKOCTH U TBEPIOTO TeJa.
H#i#Par###OnpeneneHue pa3sMepoB MaJIbIX TEJl.
#iHHPar###13mepeHue Temmeparypbl MpU TOMOIIM JKUIKOCTHOTO TEpMOMETpa M JaT4MKa
TEeMIIEePaTyphl

I[TEPBOHAYAJIbHBIE CBEJIEHUA O CTPOEHMU BEILIECTBA
21 #iHPar#H##CTpoeHre BelIECTBA: aTOMBbl M MOJICKYINIbI, WX pa3Mmepbl. OTMbIThL, JI0Ka3bIBAIOIINE
2 JUCKPETHOE CTPOEHHUE BEILIECTBA
29 #iH#Par###J[srxkenne dactuil BemiecTBa. CBSI3b CKOPOCTH JIBMKEHHS YACTHI[ C TEMIIEpaTypoil.

BbpoynoBckoe nBuxenue, muddysus




2.3

B32WIMO[[CI7[CTBI/IC YaCTHUILl BEIICCTBA: NPUTSIKCHUC U OTTAJIKMBAHUC

HHH#Par### ArperaTuple  COCTOSIHUSI  BEILECTBA: CTPOEHUE Ta30B, IKUIAKOCTEH U  TBEPIBIX

24 (KpucTaUTMYeCKUX) Tel. B3aMMOCBSA3b MEXKIy CBOWCTBAMH BEIIECTB B Pa3HBIX arperarHbIxX
COCTOSTHUSIX M UX aTOMHO-MOJICKYJIIPHBIM CTPOCHUEM

2.5 Oco0EHHOCTH arperaTHhIX COCTOSTHUN BOJIBI
[IpakTueckue pabOTHI:

26 ###Par###0O1eHKa quaMmeTpa aToMa METOJ0M PSZIOB (C UCTIOIB30BaHUEM (QoToTrpaduii).

HH#Par###OnbIThI IO HAOTIOACHUIO TEIIJIOBOTO PACIIUPEHUS Ta30B.
HHHPar#H###OnbITHl IO 0OHAPYXEHUIO AEUCTBUS CHUJI MOJIEKYJISIPHOTO MPUTSKEHUS

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1 Mexanudeckoe ABMKeHHE. PaBHOMEpHOE 1 HEpaBHOMEPHOE JIBIKCHHUE

3.9 ###Par###Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM JIBKCHHUH. Pacué€T mytn u BpemeHu
' TIBUKECHUS

33 SlBnenne uHepuMM. 3aKOH HMHEpHUU. B3anmoneicTBHE Ten Kak MPUYMHA U3MEHEHHUSI CKOPOCTH
' JBIDKEHUS Tell. Macca Kak Mepa HHEpTHOCTH Tella

3.4 ###Par### lmotHoCcTh BemecTBa. CBS3b IUIOTHOCTH C KOJMYECTBOM MOJICKYJI B €IMHHIIE 00BEMA
' BEIlleCTBA

3.5 Cuiia KaK XapaKTepUCTHKa B3aUMOJICUCTBUS TEI

3.6 Cuna ynpyroctu u 3aKoH ['yka. i3MepeHne CHITbI ¢ ITOMOIIBI0 TUHAMOMETpa

3.7 HiHPar##IBnenne tarorenus M cuna Tspkectu. Cuila TSOHKECTH Ha JAPYrux IvlaHeTrax. Bec Tena.
' HesecoMocTb

3.8 Cuna tpenus. TpeHHe CKOJIbKEHUS U TPEHHUE MoKosl. TpeHne B MpUpoie U TEXHUKE

3.9 HH#HPar###Croxxenue cuil, HalpaBJIEHHBIX M0 0JTHON NpsAMoii. PaBHOIeiicTBYyrOIIAs CHIT

3.10 [IpakTdeckue pabOTHI:

Onpez[eneHI/Ie CKOPOCTHU PABHOMCPHOT'O JABUKCHUS (mapHKa B JKUAKOCTU, MOICIIH SJICKTPUICCKOTO




aBTOMOOWIS ¥ Tak faiee). OnpeneneHue cpeqHell CKOPOCTH CKOJIBKEHUST OpycKa MITH IIapuKa Io
HAKJIOHHOHN IuiockocTH. OmnpeneneHue IUIOTHOCTU TBEpAOro tena. ONbIThl, JEMOHCTPUPYIOIINE
3aBUCHUMOCTb  pacTsDKEHUs (aepopManuu) MPYKUHBl OT MPUWIOKEHHONM cuibl. OIBITHI,
JNEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI TPEHHS CKOJIbKEHHMs OT Beca Teja MU Xapakrepa
COIIPUKACAIOIINXCS TOBEPXHOCTEN

3.11

@u3nyecKue SBJICHUS B NPUPOJEC: NPHUMEPHI IBWKEHHUS C Pa3IUYHBIMM CKOPOCTSMH B JKHBOW M
HEKMUBOW MPUPO/JIE, IEUCTBUE CUIIBI TPEHUSI B IPUPOJIE U TEXHUKE

3.12

TexHuyeckne yCcTpoucTBa: IMHAMOMETP, MOAIIMITHUKI

TIABJIEHME TBEP/IBIX TEJI, )KUIKOCTEI 1 TA30B

4.1 JaBnenue TBEpaOTO Tena. CnocoObl yMEHBIIEHHS U YBETUUECHHUSI ITaBJICHUS

4.2 JlaBnenue ra3za. 3aBUCUMOCTH JIaBJICHHS ra3a 0T 00bEMa, TeMITepaTypbl

43 Ilepenayua naBneHuss TBEPABIMU TEIaMU, KUAKOCTAMH M razamu. 3akoH [lackans. [TneBmaruueckue
' MAIlIMHBI

44 3aBUCHMOCTD JIaBJICHUS >KHAKOCTH OT TiyOmHBI. ['mapoctatudeckuit mapagokc. CooOrmarommecs
' cocynsl. ['mapaBinnueckre MeXaHU3Mbl

45 AtMmocdepa 3emum u atMocdepHoe naBieHue. [IpuunHBI CylecTBOBAaHUS BO3AYIIHOW O00O0JIOYKH
' 3emumn. OnbIT Toppudeniu. 3aBUCUMOCTh aTMOC(EPHOTO JIAaBJICHUS OT BBICOTHI HaJl YDPOBHEM MOPS

4.6 N3mepenue atmocdeproro nasnenus. [Ipubopsl s u3meperusi aTMoCcGEpHOTo JaBICHUS

47 JleficTBHE KHIAKOCTH W ra3a Ha MOTPYKEHHOE B HUX Teio. BeITankuBaromas (apXuMenoBa) CHIIA.
' 3akon Apxumena

4.8 [1naBanue ten. Bo3ayxomnnaBanue

[IpakTrueckue paboOTHI:
49 HccnenoBanue 3aBUCUMOCTH Beca Tela B BOJE OT 00bEMa MOTPYKEHHOW B JKUIKOCTh YACTH Tela.

Onpez[eneHI/Ie BBITAIKMBAIOIIEH CHIJIBI, HeﬁCTBYIOIHeﬁ Ha TCIo, HOFPY)KéHHOC B XKXHIKOCTb.
HpOBepKa HE3aBUCUMOCTH BEITAJIKUBAIOIICH CHIJIBI, I[eﬁCTBYIOHleﬁ Ha TCJIO B XUIAKOCTH, OT MaCChI




Tena. ONBITHI, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTD BBITAJIKMBAIOIIEH CUJIbI, IEHCTBYIOLIEH Ha TEJIO B
KHUJIKOCTH, OT 00bEMa MOTPYXKEHHOH B JKUAKOCTh YaCTH Tella M OT IUIOTHOCTH J>KUIKOCTH.
KonctpynpoBanue apeomerpa Win KOHCTPYUPOBAHUE JIOAKHU U ONPEIEICHUE €€ IPy301I0IbEMHOCTH

4.10

dusnyeckue SIBICHUS B TPHPOJEC: BIHMSHHE aTMOC(EpHOro IaBJICHHS Ha >KUBOW OPTaHU3M,
TUTABaHKE PHIO

4.11

TexHuueckre yCcTpONCTBA: COOOMIAIOIMIMECS COCYIbl, YCTPOWCTBO BOJOMPOBOIA, TUIPABIMUYECKHUI
rpecc, MaHOMETp, OapoMeTp, BEICOTOMED, OPIIHEBON HAcOC, ApEOMETP

PABOTA, MOIIHOCTbD, SHEPTUA

5.1 Mexanudeckast pabora
5.2 Mexanudeckasi MOIITHOCTh
5.3 [IpocThie MEXaHU3MBI: phIUar, OJIOK, HAKJIOHHAS IIOCKOCTh. [IpaBmiio paBHOBECHUS pbIyara
5.4 [IpuMeHeHne mpaBuiia paBHOBECHS pbhlvara K OJIOKyY
55 «3onotroe mpaBuiIo» MexaHUKH. Kod(phHUIMEHT Mone3HOro MeHCTBUS MeXaHu3MoOB. [IpocTeie
' MEXaHU3MBI B OBITY U TEXHUKE
5.6 [ToreHumanpHass SHEPTUH TeJla, TIOTHATOTO HaJ 3eMIIEN
5.7 Kunerndeckas sneprust
5.8 [Tonnas Mmexanuyeckasi JHEprusi. 3aKOH U3MEHEHUS U COXPaHEHHs] MEXaHUYECKOW SHEPIHH
[IpakTueckue pabOTHI:
59 ##HPar#H##O0npeneneane paboThl CUIBI  TPEHHS TPU PABHOMEPHOM JBMKEHMHM Teja IO
' TOPU30HTANIBHOM MoBepxHOCcTU. MccnenoBanue ycnoBuil paBHOBecusi pbruara. M3mepenue KIIJ
HAKJIOHHOM mIockocTU. M3yueHne 3akoHa COXpaHEeHUsI MEXaHUYEeCKOW SHEPruu
5.10 du3nyecKue sBICHUS B IPUPOJIC: PhlYaru B Telle YeJI0BeKa
511 Texnudeckue ycTpoicTBa: pblyar, MOJBMKHBIM M HEMOJBMKHBIA OJOKH, HAKIOHHAS TUIOCKOCTH,

IMPOCTBIC MCXAHU3MBbI B 6BITy




MPOBEPAEMBIE HA OI'3 IO ®U3UKE TPEBOBAHUSA K PE3YJBTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJILHOM MPOT'PAMMBI OCHOBHOI'O OBIIIET'O OBPA3OBAHUA

Kon nposepsiemoro IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM pe3yJbTaTaM 62a30BOro YPOBHsI OCBOEHHSI OCHOBHOM
TpeOoBaHMs o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT0 00111er0 o0pa3oBanus Ha ocHoBe PI'OC

[lonumanue posm (UMK B HaydHOW KapTHHE MHpa; CHOPMHUPOBAHHOCTH Oa30BBIX IPEACTaBICHHUHN O
3aKOHOMEPHOM CBSI3U U TI03HABAEMOCTH SIBJIEHUMM MpPHUPOJbI, O pOJIM D3KCIIEpUMEHTa B (HU3UKE, O
CUCTEMOO0Opa3ytoIiel posin (PU3UKH B pa3BUTHH €CTECTBEHHBIX HAYK, TEXHUKH M TEXHOJOTUH, 00 3BOIIOLUI
(bu3nyecKux 3HaHUN U UX POJIU B IIEJIOCTHON €CTECTBEHHOHAYYHOW KapTUHE MHpPA, O BKJIAJ€ POCCUICKUX U
3apyOCKHBIX YIEHBIX-(DU3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE TIPOIIECCOB OKPYKAIOIIETO MHUPA, Pa3BUTHE
TE€XHUKHU U TEXHOJIOTHM

3HaHUs O BHUJAX MaTepuH (BEIIECTBO M T0JIE), O JABM)KCHHHM KaK CIOCOOE CYIIECTBOBAaHUS MaTepuu, 00
aTOMHO-MOJICKYJIIPHOW TEOPHUH CTPOSHHS BEIIECTBA, O (U3WYECKON CYINIHOCTH SIBJICHUN MPUPOJIBI
(MEXaHWYECKHX, TEIUIOBBIX, AJIEKTPOMArHUTHBIX U KBAHTOBBIX); YMEHHE PA3JINYaTh SIBJICHUS 110 OTHCAHUIO
UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OTBITOB, IEMOHCTPUPYIOIIUX JTaHHOE (PU3MYECKOe SBIICHHUE; YMEHUE
pacro3HaBaTh TPOSIBICHUE HM3YyYCHHBIX (U3MYECKUX SIBICHHM B OKpPYKAIOIIEM MHpPE, BBIIACIAS UX
CYIIECTBEHHBIC CBOMCTBA (IIPU3HAKH)

Brnagenue ocHoBaMM MOHATHIHOTO ammapara ¥ CUMBOJUYECKOIO s3blKa (PU3MKU M HCIOIb30BAHHUE UX IS
3 pelieHus y4eOHBIX 3ajjady; yMEHHE XapaKTepu30BaTh CBOMCTBA Tel, (U3UYECKUE SBJICHHUS U MPOIECCHI,
UCTOoJIb3Ys (GyHIaMEHTAIIbHBIE U SMIIUPHUECKHE 3aKOHBI

4 YMeHue onuchIiBaTh HU3YUYCHHBLIC CBOMCTBA Tel U (1)I/ISI/ILIGCKI/IC SIBJICHU S, UCIIOJIb3Y:1 (1)I/ISI/I‘I€CKI/IC BCIINYHNHBI

BrnaneHne ocHOBaMH METOJIOB HAyYHOTO TO3HAHHS C YY4ETOM COOJIOJICHHS TMpaBHII OE30MACHOTO Tpyja:
HaOmoAcHUE HU3UYECKUX SIBJICHUM:

5 YMEHHE CaMOCTOSITENIbHO COOMPATh IKCIIEPUMEHTANIBHYIO YCTAHOBKY U3 IaHHOTO Habopa 000pya0BaHUs 10
WHCTPYKIIMH, OTUCHIBATH XOJI OTIBITA U 3aMHCHIBATh €T0 PE3yAbTaThl, (GOPMYIUPOBATH BHIBOJIBI;

MPOBEJICHUE MPSMBIX U KOCBEHHBIX M3MEPEHUN (PU3UYECKHX BEIMYMH: YMEHUE TIIAHUPOBATH MU3MEPEHUS,




CaMOCTOSITEIIBHO COOMpaTh HSKCHEPUMEHTAIbHYIO YCTAHOBKY I10 HMHCTPYKIMH, BBIYUCIATH 3HAYCHUE
BEJIMYMHBI U AHAINW3UPOBATH IIOJIYYEHHBIE PE3yJbTaTbl C Y4ETOM 3aJAHHOW IIOIPEIIHOCTH pPE3yJIbTaTOB
U3MEPEHUN;

[IPOBEJICHUE  HECIIOKHBIX  OKCIIEPUMEHTAJIbHBIX  HCCIEIOBAaHUM;  CaMOCTOSITEIbHO  COOMpaTh
JKCIIEPUMEHTAIIBHYIO YCTAaHOBKY M IIPOBOJUTH HUCCIIENOBAHUE 10 MHCTPYKLUH, MIPEACTABIIATH NOJy4YECHHbIE
3aBUCUMOCTH (PU3MUECKUX BEJIMYUH B BHUJIE€ TAOIUIl U IPa(UKOB, YUUTHIBATh NOTPEIIHOCTH, J€JIATh BHIBOIbI
10 pe3yJIbTaTaM UCCIIEIOBAHM

[Tonumanue xapakTepHbIX CBOMCTB (hPU3HUECKUX MOJienel (MaTepralibHasi TOUKa, abCOIOTHO TBEPJOE TEJNO,
MOJECIN CTPOCHUSA T'a30B, )KI/II[KOCTGI\/'I n TBépI[I)IX TCJI, TUIaHCTapHasd MOACIb aTOMa, HYKJIIOHHAsA MOACIIb
aTOMHOTO 5ipa) U YMEHUE MPUMEHSTh UX JIJIs1 OOBSICHEHUSI (PU3NUECKHUX TIPOLIECCOB

YMeHne oOBACHITH (PU3MUYECKHE TPOIECCHl M CBOMCTBA TEN, B TOM YHCJIE W B KOHTEKCTE CUTYyaruil
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa, B YACTHOCTH, BBISBISATH MPUYHMHHO-CICJICTBEHHBIE CBSI3H H
CTpOUTH OOBSICHEHHE C OMOpPON Ha M3ydyeHHbIE CBOMCTBA (PU3MYECKUX SIBICHUM, (PU3UUYECKHE 3aKOHBI,
3aKOHOMEPHOCTU U MOJEIN

YMeHne pemarth pacuy€THble 3amaun (Ha 0a3e 2 — 3 ypaBHEHHUI), HCIOIB3YyS 3aKOHBI M (HOPMYIIBI,
CBSI3BIBAIOIINE (PM3UYECKUE BEIUYHMHBI, B YAaCTHOCTH, 3allFCHIBATh KPATKOE YCIIOBUE 3a/Ia4M, BBISBIIATH
HEJIOCTAIOIINE JaHHbIC, BHIOUPATh 3aKOHBI M (OPMYIBI, HEOOXOMUMBIC Ui €€ PEIICHHs], MCIIOJIb30BaTh
CIpaBOYHBIC JIaHHBIC, IPOBOJUTH pACUEThl M OLCHUBATh PEATMCTUYHOCTH TIOJIYYEHHOTO 3HAYCHUS
(U3NYECKON BEIUYMHBI, YMEHHE OIPEICNIATh Pa3MEPHOCTh (H3UYECKOW BEIMYHHBI, TOJIYYCHHOW TNpHU
peIICHUH 3a1aun

YMeHue XapaKTCpU30BaThb IIPUHIUIIbLI JEUCTBUS TEXHUUECKHUX YCTpOﬁCTB, B TOM YHCJI€ OBITOBBIX HpI/I60p0B,
U IPOMBIIUICHHBIX TEXHOJOTMYCCKHUX MNPOHCCCOB IO HX OINHNCAHUIO, HCIOJIbB3YSA 3HAHUA O CBOMCTBaxX
(1)I/I31/I‘16CKI/IX SIBJICHUMN U H606XO,I[I/IMBIe (I)I/ISI/I‘IGCKI/IG 3aKOHOMCPHOCTH

10

YMeHHne HCIoab30BaTh 3HAHUSA O @HSH‘IGCKI/IX SIBJICHUSAX B MOBCEAHEBHON KM3HU A oOecreueHust
0e30IMacHOCTH npu 06paH_IeHI/II/I ¢ OBITOBBIMH HpI/I60paMI/I N TCXHHUYCCKHMHU YCTpOﬁCTBaMH, COXpaHCHUA
300POBbA U CO6JHOI[CHI/IH HOPM 3KOJIOTUYCCKOTO TIIOBCACHHSA B Oprmammeﬁ cpeac; IMMOHMMAaHHUC
HeO6XO,[[I/IMOCTI/I MMPUMCHCHUA JOCTHKEHUI (I)I/I3I/IKI/I n TEXHOJIOT UM JJIsL palloOHAJIBHOI'O




IIPUPO/I0II0JIBb30BAHUS

11

OnbIT mowMCKa, mpeoOpa3oBaHUs ¥ TPEACTaBICHUS HWHPOpMAanUU (U3NIECKOTO COJCpPKAHUS C
HCIO0JIb30BAHUEM HH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH; YMEHUE OLIEHUBAaTh JIOCTOBEPHOCTH
MOJIy4eHHON HH(pOpMalMd Ha OCHOBE HMEIOLIUXCS 3HAHUI U JIOTOJHUTEIBHBIX HMCTOYHUKOB; YMEHHE
WCIONb30BAaTh MpPHU BBHITIOJHEHUN YYEOHBIX 3aJaHUi HAyYHO-TIOMYISIPHYIO JIHTEPaTypy (PHU3HUECKOTOo
COJIEp’KaHHus, CIpPaBOYHbIE MaTepuaibl, pecypchl ceTd HTepHeT; BiageHue O0a30BbIMHM HaBBIKAMU
npeoOpa3oBaHusi UHPOPMAIMN U3 OJHOW 3HAKOBOM CHCTEMBI B JIPYT'YI0; YMEHHUE CO3/1aBaTh COOCTBEHHBIE
MIMCbMEHHBIE U YCTHBIE COOOIIEHNS Ha OCHOBE MH(POPMAIH U3 HECKOJIbKHUX HCTOUHHUKOB




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMBbBIX HA OI'D 110 ®U3UKE

Kox IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 MEXAHUWYECKUE ABJIEHUS
1.1 Mexanudeckoe aBuxeHue. MarepuanbHas Touka. Cucrema otcuéra. OTHOCUTEILHOCTD JBUKEHUS
12 PaBHOMEpHOE 1 HEpaBHOMEpHOE JBMXKeHHE. CpeaHss CKopocTh. DopMysia /T BEIUKUCIEHUS CpeiHei ckopocTH: V = S/t
PaBHOMEpHOE mpSAMONWMHEHHOE [BIKEHHE. 3aBHUCHMOCTh KOOPJWMHATHI Tejla OT BPEMEHH B Cllydae pPaBHOMEPHOTO
MPSMOJTMHEHHOTO JIBYKCHHUS:
1.3 x(t)=x,+vt
I'paduku 3aBUCUMOCTH OT BpEMEHU JJIs MPOEKIIUK CKOPOCTH, MPOCKIIUU ITEPEMEIEHUs, TyTH, KOOPIAMHATHI TPHU PABHOMEPHOM
NPAMOJIMHEHHOM JIBU>KECHUU
3aBUCUMOCTh KOOPJIMHATHI T€JIa OT BPEMEHH B CITy4ae paBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO IBUKEHUS:
2
Sp(f)=vg, * i+ * =
F
@opmyabl  IISI  OPOCKUUM TMEPEMELICHHS, MPOCKIUH CKOPOCTH M MPOCKIUMU YCKOPEHHS MPU PABHOYCKOPEHHOM
NPSAMOJIMHEHHOM JIBUKCHUU:
1.4

#2
s. (D)=, t+a, S

U_\'('f] =Upy T4, I,

a,(f)=canst,

a3 o]

2 2 _ 5
Uay Uiy “, 8y

Fpa(bI/IKI/I 3aBUCUMOCTH OT BPEMCHU JII NPOCKHOUU YCKOPCHHSA, MMPOCKOHU CKOPOCTHU, IMPOCKIUHN IMEPEMCUICHUSA, KOOPAUHATLL




IIPY PABHOYCKOPEHHOM IIPSMOJIMHEWHOM JBUKEHUU

1.5

CBobOoxnoe nanenune. POpMyIibl, ONMUCHIBAIONIME CBOOOIHOE MMAJCHNUE TeJa M0 BEPTUKAIM (IBIKEHHE Tela BHU3 HIIM BBEPX
OTHOCHUTEJILHO TOBEPXHOCTH 3eMiH). ['paduku 3aBUCMMOCTH OT BPEMEHHU UIsSl IPOEKLUU YCKOPEHMSI, IPOCKIUU CKOPOCTH U

KOOPAWHATEI ITPpH CBO6OIIHOM naacHruu TCja 1o BEPTHUKAIN

1.6

CxopocTh paBHOMEPHOTO JIBIKEHUSI TeJla TI0 OKpykHOCTH. HanpaBienue ckopocTu.
®dopmyrna JUIsl BBIYUCIEHUS CKOPOCTH Yepe3 painyc OKPYKHOCTHU U MEPUO]T OOpaIeHusI:
2nR
T

LenTtpocTtpemurenbHoe yckopeHue. HampaBieHne IEHTPOCTPEMUTENBHOTO YCKOPEHHUS.

YCKOPEHUSL:

dopmyra, CBSI3bIBAIONIAs IEPUO]] U YACTOTY OOpallleHUs:

Vo= F

®opmyna Juisi  BBIYUCICHUS

1.7

Macca. IInoTHOCTE BE€IICCTBA. CDopMyna JJI BBIYUCJIICHUS ITIJIOTHOCTH

1.8

Cuna — BCKTOPHAA (1)1/13I/I‘ICCKa$I BeanunHa. CIIOKEHUE CUIT

1.9

SIBnenue nnepuuu. llepseiii 3akoH HeroTOHA

1.10

Bropoit 3akoH HeroToHa:




F=m-a

ConanpaBiIeHHOCTb BEKTOPA YCKOPEHUS Tejla U BEKTOpa CUJIbI, JEUCTBYIOLIEH Ha TENIO

111

B3aumopeiicteue Ten. Tpernit 3akoH HeroToHa:

Fy y=—F

1.12

TpeHHe IMOKOsA U TPECHUEC CKOJILKCHUS. dDOpMyna AJI1 BBIYUCIICHUA MOAYJIA CHJIbI TPECHUS CKOJIBKCHUS:

FIP =u-N

1.13

Hedbopmarnus Tena. Ynpyrue u Heynpyrue neopmanun. 3akoH ynpyroi aedopmaruu (3akoH ['yka):
F=k-Al

1.14

BCCMI/IpHOG TATOTEHHE. 3aKOH BCCMHUPHOI'O TATOTCHUA:

My -1
R Z
Cuna TSDKECTH. yCKOpCHI/IC CBO60I[HOFO IHaacHus.
(DOpMy.]'Ia JJIs1 BBIYHMCJIICHUA CUJIBbI TAXKCECTHU BOIM3HU IIOBCPXHOCTH 3emnu: F = mg.

[[BI/I)KSHI/IC IUIAaHET BOKPYT COJ'IHI_Ia. HepBaﬂ KOCMHYCCKass CKOPOCTh. HeBecomocTth u MEPETrpy3Ku

1.15

Nmnynsc Tena — BekTopHas puznyecKkasi BeIHurHa.
p=mo

I/IMHy.]'ILC cucTeMbl Te1. I3MeHeHue HUMITYJIbCA. I/IMHYHLC CHIJIBI




1.16

3aKOH COXpaHEHMs UMITYJIbCA JJIsl 3aMKHYTOM CUCTEMBI TE:
D=nyUy +my U, =const

PeakTtuBHOE NBMKEHNUE

1.17

Mexannueckas padoTa. @opmyina Al BBIYUCICHUS Pa0OThI CHIIBL:

A=FFoosc

Mexannyeckass MOI{HOCTb:

1.18

Kunernueckas u moTeHIMAIbLHAS OHEPIH. CDopMyna JJIs1 BBIYUCIICHU S KUHETHYCCKOU OHECPruu:

|
mu
B
Teopema o kuHeTH4YecKoi sHeprun. DopMyiia i BEIYUCICHUS MOTEHIMATBHON SHEPTUU Teja, MOIHITOTO
Hag 3eMiuéit:

E,= mgh

1.19

Mexannueckas OHCPIuA:
E=E,+E,
3akoH COXpaHCHHA MeXaHH4eCKou OHCPIUn. <D0pMyna UL 3aKOHA COXpaHCHUA MeXaHH4eCKOu OHEPIruu B OTCYTCTBUC CHUJL

Tpenus: E = const.
[IpeBpaiieHre MEXaHUYECKOM 3HEPrUH P HATMYUU CUJIBI TPEHUSL.




[IpocThie MEXaHU3MBIL. «30JI0TOE TPABUIIO» MEXAHUKH.
Peruar. Momenr cwisl: M - Fl.
VYcnoBue paBHOBECHS pblUara:

M +M, +..=0

[TonsmwxHbIN 1 HenoABWKHBIN O0510ku. KITJ[ mpocThix MexaHu3MOB,

1.20

n= Anonesmss

'A'-S&IIHHH

JlaBiienue TBEpIOTO TEA.
dopmyna ISl BBIYUCICHUS JAaBJICHUS TBEPIIOTO TeJa:

F
pP==-
JlaBnenue raza. AtMocdepHoe TaBiIcHUE.
I'mapocraTuyeckoe naBieHUE BHYTPH KUAKOCTH.
@opmyina sl BBIYMCICHUS 1aBJICHUS BHYTPHU KUIKOCTH:

p=pgh+p_,

1.21

1.22 3axoH Ilackans. ['uppaBnuyeckuii npecc

3akoH Apxumena. @opmyna AJis ONpeesieHUs] BHITAIKUBAIOIIEH CUJIbL, IEHCTBYIOINIEH Ha TEO, MOTPYKEHHOE B KUJKOCTh UITU
ras:

1.23
Fa =PEV

Ycnopue mapanud Tena. [lnaBanue CYAOB U BO3QYyXOIIJIABAHUC

1.24 Mexanuueckue KkojeOaHMs. AMIUIMTYIA, NEpUOI M dYacToTa KojeOaHuil. dopmyna, CBs3bIBaoOLIas 4YacTOTY M IEPHOA




KOJICOaH U

1.25

Maremaruueckuil U IpyKUHHBIN MasTHUKY. [IpeBpalieHre snepruu npu kounedaTesIbHOM JABUKEHUU

1.26

3aryxatoiue koyieOanus. BeiHyxieHHbIe Koebanus. Pezonanc

1.27

MexaHI/ILIeCKI/Ie BOJIHBI. HpOI[OJ'II:HI:Ie %1 HOHGpe‘IHBIe BOJIHBI. I[J'II/IHa BOJIHBI U CKOpOCTI) paCHpOCTpaHeHI/ISI BOJIHBI.
L=uv-T

1.28

3Byk. [')pomMKkoCTh 1 BbIcOTa 3ByKa. OTpaxkeHHe 3ByKOBOW BOJIHBI Ha TpaHulle AByX cpell. UH(]pa3Byk u yapTpa3Byk

1.29

Ipakmuueckue pabomoi

N3mepenue cpeaneil MIOTHOCTH BEIIECTBA; apXUMEAOBON CHIIBL;, HKECTKOCTU MPYKUHBI; KO3(PPUIIMEHTa TPEHUS CKOJIbKEHHUS;
paboThI CHIIBI TPEHUS, CHIIBI YIPYTOCTH; CPETHEH CKOPOCTH JIBMXKEHUS OpycKa MO HAKJIOHHOM IUIOCKOCTH; YCKOPEHUs Opycka
IIPU JABWKEHUHU 110 HAKJIOHHOMN IJIOCKOCTH; YAacCTOTHI U MEpHOAa KOJIeOaHUI MaTeMaTH4YeCKOTr0 MasTHUKA; YaCTOThl U MEepHoa
Kosie0aHUH PYKUHHOTO MasiTHUKA; MOMEHTA CUJIbI, ICHCTBYIOIIEr0 Ha pblyar; paboThl CHIIbl YIIPYTOCTH NP MOABEME I'py3a ¢
MIOMOIIIBIO HEMOABMXKHOTO 0J10Ka; paOOThI CHJIBI YIPYTOCTH IIPU HOAbEME TPy3a C MOMOIIBIO MOIBHKHOTO OJ0Ka.
HccnenoBanue 3aBUCUMOCTH apXUMEIOBOH CHWJIBI OT 00bEMa MOrpYyKEHHOHW 4YacTu Tejda U OT IUIOTHOCTH IKHUJIKOCTH;
HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIBI OT MAcChl TeJa; CUJIbI TPEHUS CKOJIBKEHHS OT CHJIbI HOPMAJIBHOTO JIaBJIEHUS M OT poJa
MIOBEPXHOCTH; CUJIbl YIPYTOCTH, BO3HUKAIOLIEH B MPYKUHE, OT CTENEHU JehopMalui NPy HHbI; YCKOpeHHs Opycka oT yria
HaKJIOHA HalpaBJAoUIel; nepuoaa (Y4acToThl) KOJIEOAHUMH HMUTSHOTO MasTHHKA OT JJIMHBI HMUTH; Nepuoja KoJeOaHHit
IPY)KUHHOTO MAasTHHKA OT MAacChl Ipy3a U JKECTKOCTH NPYXKHHbBI; HMCCIEJOBAHHE HE3aBMCUMOCTH IE€pHOAa KoJieOaHUM
HUTSHOTO MasTHUKA OT Macchl Ipy3a. IIpoBepka yciaoBus paBHOBECHs pblyara

1.30

Qu3suueckue s6leHUs 8 npupode: TPUMEPHI JABIKEHUS C PA3IMYHBIMU CKOPOCTSMU B KHBOW U HEXHUBOU MpUpOE, NCHCTBHE
CWJIBI TPEHHS B MPUPOJE U TEXHHUKE, MPWIUBBI U OTJIHBBI, JBIKEHUE T1aHeT COJIHEYHOW CHCTEMbl, pEaKTUBHOE JIBHKCHHE
KUBBIX OPTaHMU3MOB, pblYard B Telleé YelIOBeKa, BIUSHUE aTMOCHEPHOTO MaBJICHHSI Ha KHBOW OpPraHMU3M, IUJIaBaHHE DPbIO,
BOCIIPUATHE 3BYKOB KUBOTHBIMH, 3€MIIETPSICEHUE, CEHCMUYECKUE BOJIHBI, IIyHAMH, 9XO0

131

Texuuueckue ycmpoﬁcm@a: CIIMAOMCTP, JAaTUUKHU ITOJIOXKCHUSA, paCCTOSIHUA U YCKOPCHHUA, ANHAMOMCTP, NOAMIUITHUKH, PAKCTHI,




phIyuar, MOJIBIKHBIA U HETIOJABWKHBIN OJIOKM, HAKIIOHHAS MJIOCKOCTh, MPOCTHIE MEXaHU3MBI B OBITY, COOOIIAIONIUECS COCY/IBI,
YCTPOMCTBO BOJIOIPOBOJIA, THAPABIMYECKUHN MPECC, MAaHOMETP, OapoMeTp, BEICOTOMEP, IOPITHEBOW HACOC, apeOMETP, IXOJIOT,
WCIIOJIb30BAHUE YIIBTPA3BYKA B OBITY U TEXHUKE

2 TEITJIOBBIE SABJIEHU A
21 OCHOBHBIC TIOJIOXKEHHUS MOJICKYJSIPHO-KHHETHYECKOW TEOPHHM CTPOSHHS BemecTBa. Mojenu TBEPAOTO, KHUAKOTO U
' razoo0pa3Horo coctosiHui Bemecta. Kpucrammmaeckue u amopdHbie Tena
2.2 JIBmkenHue gacTuil BeniecTBa. CBsA3b CKOPOCTH JIBIKECHUS YaCTHI] C TeMIteparypoii. bpoyHoBckoe nBuxkenue, muddy3us
2.3 CMaumnBaHue M KalWUISIPHbIE SIBICHUS
24 TerutoBOE pacimpeHue U CxKaTHe
2.5 TennoBoe paBHOBecHE
2.6 Brytpennss sHeprusi. PaboTa u Teruionepenada Kak criocoObl H3MEHEHHsI BHYTPEHHEH SHEPTHH
2.7 Bune! Tennonepenayn: TeMIONPOBOTHOCTh, KOHBEKIUS, U3TyUCHHE
HarpeBanue un oxnaxaenue teia. KoanyecTBo TemIoThl. Y AenbHas TEII0EMKOCTD:
*8| o=am(ty—t))
3aKOH COXpaHEHUsI SHEPTUU B TEIUIOBBIX Mpolieccax. YpaBHEHUE TEIIOBOrO OaaHca:
2.9 Q1+Q2 I
510 Hcnapenue u xoHaeHcanus. M3menenue BHyTpeHHEN SHEPrUH B Mpoliecce UCHapeHus U KoHaeHcanuu. KuneHnue skuIKoCTH.
' VY nenbHas TemoTta napoodpasosanus: L = Q/m
2.11 BrnaxHocTh BO31yxa
[InaBnenue u kpuctammuzanus. M3MeHeHue BHYTpEHHEHW SHEPruu NpH IUIABJICHUU W KPUCTAUIM3ALUU. YAeTbHas TEIUioTa
TUJTABJICHUS:
212
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2.13

BHyTpeHHsIs SHEeprusl CropaHusi TOIUIMBA. Y IelibHas TeIJIoTa CropaHus Tomuea: g = Q/m

2.14 [punnuns! padoTs! TemoBbix apurarenei. KITJI temmoBoro apurarens
Ipakmuyeckue pabomol
N3mepenue yaenbHOU TEMIOEMKOCTH METAJUIMYECKOTO IMIMHAPA; KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOM KOMHATHOM
5 15 TeMIiepaTypbl GUKCUPOBAHHOW MAaCChl, B KOTOPYIO OIYIIEH HArpeThli MUJIUHIP; KOJIWYECTBA TEIVIOTHI, OTAAHHOTO HATrPEThIM
' HUJUHIPOM, TIOCTIE OIYCKaHHUsI €r0 B BOJly KOMHATHOM TEMIIEpaTyphl, OTHOCUTEIHHOW BJIAXKHOCTH BO31yXa; YAEIbHOU
TEIJIOTHI TUTaBJICHHS JibJa. VcciemoBanne M3BMEHEHHST TEMIIEPATYPhl BOABI TIPH PA3IMYHBIX YCIOBUSIX; SBJICHHUS TEIIOOOMEHa
IIpY CMEIIMBAHUU XOJIOAHOW U TOpsYel BOJBI; ITPOLIECCA UCITAPEHUS
516 Qusuueckue a6neHuss 8 npupode. TIOBEPXHOCTHOE HATSDKCHUE W KANMWUISPHBIC SBICHUS B MPHUPOJE, KPUCTAIUIBI B MPHUPO/IE,
' n3nyuyenue ColiHIa, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3bl; 00pa3oBaHuE POCHl, TyMaHa, WHEes, CHera
Texnuueckue ycmpoticmeéa: KanWUISIPbl, TPUMEPHl HCIOJIB30BAHUS KPUCTAIUIOB, JKUJIKOCTHBIM TEPMOMETp, JaTUYHK
2.17 TEMIIEpaTypbl, TEPMOC, CUCTEMa OTOIUJICHHUS JIOMOB, TUTPOMETPHI, IICUXPOMETP, TapoBasi TypOWHA, IBUTATEIh BHYTPEHHETO
CropaHus
3 OJIEKTPOMAI'HUTHBIE ABJIEHNWA
3.1 Dnektpuzarys Ten. /[Ba Buma aMeKTpUIECKUX 3apsiioB
3.2 B3aumoperictBue 3apsokeHHBIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHEHUs AEKTPUUECKOTO0 3apsaaa
3.4 Onektpuueckoe mnose. Hanpsoxk€HHOCTh snekTpuyeckoro mois. [lpuHuun cyneprno3unuu >JIeKTpUYecKux IMoje (Ha
' KaueCTBEHHOM YpOBHE)
3.5 Hocurenu snekrpruueckux 3apsaaoB. JeicTBUE 2IEKTPUUYECKOTO MOJIs Ha 3JIEKTpUUYecKue 3apsiabl. [[pOBOAHUKY U AUIIEKTPUKHI
36 [TocTosiHHBIM 3neKkTpuyecKuid TOK. [leficTBus anexkTpudyeckoro Toka. Cuia Toka. Hanpspkenue.
' I =qg/t,U=A/q
3.7 DIEKTPUYECKOE COMPOTUBIICHUE. Y ACTBHOE AIEKTPUUECKOE COMTPOTUBIICHHE:
' R =pl/S
3.8 3akon Oma st ydactka snekrpudeckoi nermu: | = U/R




IlocnegoBaTenpHOE COSIMHECHIE IMPOBOAHUKOB:

3.9 [TapannensHO€ COEIMHEHHE MPOBOHUKOB PABHOTO COMPOTHBIICHHUS:
U =Uy;I=I+1I; R:%.
CMeniaHHBIC COCTUHEHUS TIPOBOTHUKOB
3.10 Pabota 1 MomtHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3akoHn Jlxoyns — Jlenna:
3.11 0=I 2 p.,
3.12 OnbIT OpcTena. MarHuTHOE MoJie TPSMOTO MPOBOJHUKA ¢ TOKOM. JINHUM MarHUTHOW MHAYKIIUA
3.13 MarsuTtHoe 1oJjie MOCTOSSHHOrO MarHuTa. BzauMoneiicTBre NOCTOSHHBIX MAarHUTOB
3.14 JleficTBME€ MarHUTHOTO TIOJISI HA MPOBOJHUK C TOKOM
3.15 OnbiTel Dapajes. SABineHue >mekTpoMarauTHol nHaykuuu. [Ipasumo Jlenna
Ilpakxmuueckue pabomol
H3mepenue 35eKTpuIecKoro COMPOTUBIICHHS PE3UCTOPA; MOIITHOCTH JIEKTPHUIECKOTO TOKA; pabOThI AJIEKTPHUYECKOTO TOKA.
HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, BOSHUKAIOIIETO B MPOBOJAHUKE (PE3UCTOPHI, JJAMITOYKA), OT HAIPsHKEHHUS Ha KOHIAX
3.16 MIPOBOJIHHUKA; 3aBUCUMOCTH CONPOTHBIICHUS OT JUIMHBI MPOBOJHMKA, TUIOIIATN €ro IMOMEPEYHOr0 CEUEHUs WU YAEIHHOTO
COTIPOTHBIICHHS.
[IpoBepka mpaBuiia IS AIEKTPHUUECKOTO HAMPSHKEHUS MPH MOCIIEI0BATSILHOM COSAMHEHUH TTPOBOTHUKOB; TIPABUIIA IS CHIIBI
ANEKTPUYECKOTO TOKA MPH MapauIeIbHOM COSAMHEHHUH MPOBOIHUKOB (PE3UCTOPHI U JIAMITOYKA)
317 Du3zuueckue sA61eHUs 8 npupode: dIACKTPUUECKUE ABIEHUS B aTMoc]epe, SEKTPHUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE T10JI€
' 3emiu, Apeiid MOI0COB, POIb MArHUTHOTO TOJIS IS KU3HU Ha 3emiie, OJIIPHOE CUSTHHE
3.18 Texuuueckue ycmpoticmea: BIEKTPOCKON, aMIIEPMETP, BOJBTMETP, PEOCTaT, CUETYMK DJICKTPUUECKOW SHEPruw,




AJIEKTPOOCBETUTENIbHBIE MPUOOPBI, HAarpeBaTeNbHBIE 3JEKTPONPHOOPHl  (IPUMEPHI), BIEKTPUYECKUE IPEIOXPaHUTEIH,
AIIEKTPOMArHmT, MEKTPOIBUraTEIb IOCTOSHHOIO TOKA, TEHEPATOP IMOCTOSIHHOIO TOKA

3.19 DneKTpoMarHuTHEIE BOJHBL [1Ikana 3JeKTpOMarHUTHBIX BOJTH

3.20 JlygeBast mosienb cBeta. [IpsiMonMHEIHOE pacipoCTpaHEeHUE CBETa

3.21 3akoH oTpaxeHus ceta. [Imockoe 3epkaio

3.22 [Ipenomnenne cBeta. 3aKOH MPETOMIICHHUS CBETA

3.23 Jucnepcus cera

3.24 JIunza. Xon nydeii B un3e. DokycHoe paccTostHue TuH3bl. OnTryeckas cua jguasel: D = 1/F

3.25 I'ma3 xak ontndeckas cucrema. OnTHYECKUE PUOOPHI
Ipaxmuyeckue pabomoi
###Par###1I3mepeHre oNTUYECKON CUIIbl coOMparonieil JTuH3bl; (POKYCHOTO paccTOSHUS coOuparonieil JTuH3bl (10 CBOMCTBY
paBEHCTBA pa3MEpOB MpeaMeTa U N300paKeHHsI, KOT/Ia TPEJIMET PaCIIOIOKEH B ABOMHOM (oKyce), oKa3aTels MPeOMIICHHUS

3.26 CTeKJIa.
#H##Par###ccnenoBanne CBOKWCTBA M300pakKeHUS, MOJYYEHHOTO C TIOMOIIBI0 COOMPAONIECH JTMH3BI; U3MEHEHHUST (hOKYCHOTO
pacCTOSIHHS IBYX CIIOEHHBIX JIMH3; 3aBUCUMOCTH yTJIa IPEIOMIICHUS] CBETOBOTO JIyda OT yIJia MaJeHHs Ha TPAHUIIE «BO3IYX —
CTEKJIO»

397 Qusuueckue senenus 6 npupooe: 3atmenus ConHna u JIyHbI, 1BETa Tej, ONTHYECKHE sBICHHUS B atMocepe (1BeT HeOa,
pedpakms, paayra, MUPax)

3.28 Texnuueckue ycmpoticmea: 04KH, IEPUCKOII, (oTOANIapaT, ONTUICCKUE CBETOBOIBI

4 KBAHTOBUGIE SBJIEHUA

4.1 PagnoaktuBHOCTh. Anb(a-, 6eTa-, ramma-u3nydenus. Peakuuu anbda-u Oeta-pacnana

4.2 OmnbiThl Peszepdopna no paccesnuto anbha-vactuil. [LnanerapHas Moiesb aToMa

4.3 CocraB aroMHoOTO sipa. M30TOMBI

4.4 [lepuon momypacmnajga aTOMHBIX AP




4.5

SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apAJ0BOI0 U MaCCOBOTO YUCEI

4.6

QDusuueckue s61eHUs 6 NpuUpoode. €CTECTBEHHBIM PaJUOAKTUBHBIA (POH, KOCMUYECKHE JIy4H, PATUOAKTUBHOE HU3IY4YECHHE
MIPUPOIHBIX MUHEPAJIOB, ICUCTBUE PAIUOAKTUBHBIX U3TyYEHUN HAa OPTraHU3M YeJIOBEKa

4.7

Texnuueckue ycmpoﬁcmea.‘ CIICKTPOCKOII, I/IH[[I/IBI/IZIyaJH)HHﬁ J03UMCETP, KaMEpa BI/IJILCOHa, AACpHasd SHCPreTUuKa




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA
1. ®usuka: wuHXKeHepbl Oyaymiero: 7-W Kiacc: YINIYOJICHHBIM YpOBEHD:

yueOHUK: B 2-x yacTax; l-e wm3manue bemara B.B., Boponmosa H.U.,
JlomauenkoB M.A. u ap.; nox penakuueii [lane6paruesa FO.A. AxkunonepHoe
001IECTBO «M3paTenbcTBO «IIpocsenieHue»
2. ®duzuka: uHXEHepbl Oyaymiero: 8- kiacc: yriayOJeHHBIH YPOBEHb:
yueOHMK: B 2-X uacTax; 1-e wusmanue benara B.B., Boponmosa H.U.,
JlomauenkoB M.A. u ap.; nox penakuueii [lane6paruena FO.A. AxkunonepHoe
00IIECTBO «M3natenbcTBO «IIpocBenieHue»
3. dusuka: HMHXKEHEpbl Oyaymero: 9-i1 kimacc: yriayOJieHHBId YpPOBEHb:
yueOHMK: B 2-X dacTax; 1-e wusmanme benmara B.B., Boponmosa H.U.,
JlomauenkoB U.A. u np.; mox pexakuuent [lanedparnesa F0.A. AxknuonepHoe
obmectBo «M3marensctBO «IIpocBemnienue

4. ®uzuka 9 xnacc/ [lepeimkun .M., I'ytauk E.M., BanoB A.U. u np.
AxtumonepHoe o6miectBo «3narensctBo «IIpocserieHue

5. ®usuka 7 kimacc/ Iepeimkun .M., UBanoB A.U. AkiimonepHoe o011ecTBO
«M3parenscTBO «lIpocBemenue

6. ®uzuka 8 knacc/ [leppimkua .M., UBanoB A.U. AknrionepHO€e 00IIECTBO

«M3parenscTBO «lIpocBemenue

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA
[Trardpopma Cupunyc mkomna https://school.sirius.online/#/
®wusuka. 7 knacc. YueOnuk (aBropsl . M. Ilepeimikun, A. 1. ViBaHoB).
®usuka. Pabouas terpaas. 7 knacc (aBropsl H. K. Xannanos, T. A.

XaHHAHOBA).


https://school.sirius.online/#/

®usuka. 7 knacc. Metoauueckoe nocooue (aBropsl O. A. Uepnukona, C. H.
I'manenxona, B. B. Kyapsisues).
®dusuka. 7 knace. ugakruueckue marepuaisl (aBtopsl A. E. Maposn, E. A.
Mapomn).
®dusuka. 7 knacc. CoOopHUK BompocoB u 3a7ad (aBTopbl A. E. Mapos, E. A.
Mapomn, C. B. Io3oiickuii).
®uzuka. 7 knacc. CaMOCTOSTENbHbIE U KOHTPOJIbHBIE PaboThl (aBTOPHI A. E.
Mapomn, E. A. Mapon).
OnekTpoHHast popMa yueOHHUKA.
YMK «®usuka. 8 kiaccy
®duswnka. 8 kinacc. Yueonuk (aBropsl . M. Ilepeimikun, A. . iBaHOB).
®dusnka. Pabouas terpaas. 8 kinacc (aBtop T. A. XaHHaHOBA).
®dwusuka. 8 knacc. Metoguueckoe nmocodue (aBropsl O. A. Uepnuxona, C. H.
I'magenkona, B. B. Kyapssiies).
®usuka. 8 knacc. Junakruueckue marepuansl (aBTopsl A. E. Mapon, E. A.
Mapon).
®dusmka. 8 ximacc. CoopHUK BonpocoB u 3a1ad (aBTopsl A. E. Mapos, E. A.
Mapon, C. B. ITo3otickuii).
®usuka. § kinacc. CaMocTosITENIbHBIE U KOHTPOJIbHBIE padoThl (aBTOPHI A. E.
Mapon, E. A. Mapon).
DnekTpoHHas popma yueOHHUKaA.

YMK «®Duzuka. 9 knace»



®usuka. 9 knacc. YueOnuk (aBropsl Y. M. Ilepbiikun, E. M. I'ytHuk, A. 1.
WBanos, M. A. TleTpoBa).

®dusuka. Pabouas terpaas. 9 knacc (aBropsl E. M. I'ythuk, U. I'. Bnacosa).
®duzuka. 9 knacc. Metoauyeckoe nocooue (aBropsl O. A. Uepnukona, C. H.
I'manenxona, B. B. Kyapsisuen).

®dusuka. 9 xknace. unakruueckue Mmarepuaisl (aBTopsl A. E. Mapon, E. A.
Mapomn).
®dusuka. 9 kmacc. CoopHUK BonpocoB u 3a1ad (aBTopbl A. E. Mapos, E. A.
Mapomn, C. B. Ilo3oiickuii).

®uzuka. 9 knacc. CaMocTosSTeNbHBIE U KOHTPOJIbHBIE PaboThI (aBTOPHI A. E.
Mapomn, E. A. Mapon).

DOnekTpoHHas ¢popma yueOHHKaA.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HMHTEPHET

IMnardopma Cupuyc mkona https://school.sirius.online/#/

Buneoypoxnu https://videouroki.net/
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